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[if*«2] ±fE#^*v-#ffiffit£3i|f4. TSvSrogls 
iStfcSri ^^mir-r^)iS*« 1 fEttw-f ^ 5^ 
5/ hffl-Y^„ 

31 v hffl-f io 
[IS #31 4] zktt*ME«PK'<^Wi'fllJSS:^r-rS7k*tt 

y^-f V* t &-&tr r i ZftWtk-rZsf 5* 
[t»#*S5] ±IE*7— f >^WpHt4 4J^±7 5fci8§C9 

1st** 7] ±E^5 y^-f^K 14. 

5*315/ vm-ii/t-tv k 

[it*^ 8 ] ±fESS#3l 4 #v * b 7 wfpjn/ii^ 1 iliria«c 
[0001] 

[369!0>JRi-3ft*#»] #3§WI4. -TV^ v*3i 5/ h^- 

5*315/ Kffl-C >-^iCMi-5t^T-fc5. 
[000 2] 40 

t>, -fy^5?xyh*a (ifla&WatKftfciO cms 
fifcSIB W^v*xy 14. H5o 0 pte<DBM£J£ 

[0 0 0 3] ^^T\ ±IE-f V* 5*31 5/ K^trtJV^T 

14. ffi*J:0. *7-yy-K*^(4yy-7 : - 1 -v^<t 

Wn5Kffij^!J 5 3Stt5w i^?>4xTV^ 0 so 
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[00 0 4] O^t?. V* v*3i 5/ h^itT-(4. 7>7 — 

bfcU bTfcfe0>££JMfta**9Wfci:fcsm*» i"*fc*> 
yy-KSfc(4^y— <f4^*f (gJLTs t>=7--7 

[00 0 5] ±ie*7— — K^^-rsi. 

7*7 7^ ir^Wfei (DPpSJT'TJ 7— y y — K#3rf 5 i . 
y^i/^rotilft^^-^lrCA/fcOfSWfct) bT. # 

[0006] ^rf, Z<D$7— z?V — Kro*^Sr#WU 

#^¥5-2 0 2 3 2 8-§-^tJ«tO t !|#M5p6-l 0 6 

3 7 5^#i^i4. &m&M&*'(>'?<omm\z.mi'*z 

[00 0 7] S^W(-(4. #1^5 - 2 0 2 3 2 8 -5§-£: 

[00 08] Sfc. #W6- 1 0 6 7 3 5^*T- 
(4. , ^ifV^. v-r^co^S-f^^^. M@t4 

T*3t», 7>»oy7s/^<o^>^^±fE^ro^ffl{c4:fjJt 
tt*fctt««S:iB^-t-fi!c^Sr^b-CV^. rixicio 

t/»i-C'#5o 

[00 0 9] $5>tC. 0 9 0 4 9 ^fgi' 

m tm.fc bxy^sr^-r 5 ^Mtm^m t &&&& 2 

«-jB)«»SrBWSbrv^51H«KetUib» «-«*HK:d3V^ 
T7 , ;^M$1t5I < l:l; l tot*7-7i) - Kco^gdfe 
^$UbTl>-5. 
[0 0 10] *fc. tH¥9-2 0 7 4 2 4^$B(-*3 

$n-cv>s 0 ±f&wjg^-^/i'5*3 ^te&m&m.'i t 
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MCiot, *7-^!l-HS$f> K-JBWM&J $ ft 
[001 1 ] APxT, 4*lff ¥ i 1-349878 

ftfB*SM*Sft-C^5. r. -?7v>7<<^>7 io 

T, #7-7*;; — K038^«s»*J$ft5. 
[0 0 12] fcl^-C, lIM^^xy h^Wtt* 

af-'/s vt»ftfift*IBI«jft^«4-*-* r. i: fc*n?>ft 20 
TV'S, 

[0013] ay— v-3 — ^trt±. •I'y^tW 

[0 0 141 fci;;t{2. ^ >9<Ol^mzl3*}-*^'Wfi<& 30 
[0 0 15] 

l5£WtfffflkL-£? k-tZWSm] Z.Z.X. ±i£bfct£* 

[0016] s-r. ^ffltewttsr-rv^MaK/flv** 

<&3o Lfc/JSoT. ±Eti¥5-2 0 2 3 2 8^ 
$L #I3?6-I 06 3 7 5fm *3it>*^¥9- 
2 0 7 4 2 4f^«©#ftit-tt < ^fffi^JRiSSr^-T 



[0017] — #ii?8 - 2 0 9 0 4 9-§-^$R(C*J 
[0018] $ t&MW- 11-349878 

m mm. # if t ^ o fc = v — •> 3 >- z &± $ -e- 5 m m t # 

fo5o rft5>^lSt(iffiH4*#T-e^-efo535S, T>vt) 
D fc if SE-a-f 6 i: Lta» 

[0019] 4 >?frm£&^-fk. QlSLfth L 

T*4ft5SM*^**H:«B Lfc 1? fctKLfc 

i:, Wtt^^^lJ— ^vuv 5 ^ j/ h©^-7 K 
rt-eSB^tOR^C 5 5, i&SirL 

[0 0 2 0] $ bt-. -hfE^^^Pl 1-349878^- 

HSrlSS-rS^i:^ioV^T(i«!l^ft-Cl/^S 1 t»Wco, 
*pHw®H/«cif{cov^TH^<SS$ftrv^*v\ b 

bftTV^£V\ 

[0021] -igi;, fcv^rv^<D^^s|s|-(c(i^/u-^ 
S J ?'*y^7K^•>-/^S^^*ftTV^^, <s ^iDtztb, rftb 

^J£^iP^.bft5i:, ^MT-^-fo^jJ'^^-^^mk 
fflfigir^o-C^S. 

[0022] :©i v^-cw:, m^4^i"¥xm 
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[0023] oio, tf^ia-v^ffiigteaK'a^a-vttt 

<7)tS#t4t(g:T-r5r irlw/iS. -^coSg^ fKKli; 

[0 0 2 4] *^BJ(4_hfBP D m^i-^T7i$ttfctcD 
(3 X >fy^y K<o«/*co1SiSte£@i&b-C > y- 
[0 0 2 5] 

j6&**T«**W*Lfc*S*. #7 — ff9#Jixr7? 
y 9 << >?®X-( 7t><Dte£.ftR 

ttiot, #7— y y — Kfctt-e^< » ^y-->3>- 

[0 0 2 6] -T^t>*>, *^l^*5^V^i?i^h 

\z % sffim. SrW-T -5 TK^+t^ifsf £ , TJ^v^ffi 

[0027] a« v *^^-v#ffises9*s*>5*#T-e 
A#*8£-rs**. ±mmm^^m-i. ±.m&m&%kmtf 

[0 0 2 8] iSE'O'^i^ay hffl-Y ^ tr*JV>TI4, 
[0 0 2 9] iiElfj&lriftfis T 5 >Hg<Dg^i££ffl 

[0 0 3 0] ±E'f^^^i5' hffl-f V^(-*3V^-C(4, 
#$ft:bK 

[0 0 3 1] ±E«^l=iJh.tf, V*<DpHJ»<±iE*6 
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T. *9-^y-KO«iftiJ3b*S:J:5-JBlftl±S-e:5^ 
[0032] *«Mi;i4*5-fy^i?iy hffi^ 

#ffigttffl£^A,-C&5 7J 7-y £ . zktt*fflE+ 
i-s Mfe®***^, *»oT/u* !l|4S:*t7'7y^-Y 

[0 0 3 3] ±IE«fi!t^J:ixtf, *i\ ^?y#>f^ 
14, r^*yt4*#T-e^L.THfe«i|SFSr^tS: (S 

fe5 0 b^t, m^y^irii, ^JSiS-^y/Htt- 
z.tib'O'ftf; x^xmm §jitt= y— -> 3 vcogs 

[00 34] Sfc, Zf^-ypsf^? t^tDl&CDU?— 4 
t^i/V b$mi<n*>7—4 b&M-T^ji <J 

-y y - K^jgr si'»r3e#i-a. 

[0 0 3 5] _hiEy 7yM v^*5i:t>** 7— 

-f^^n. **^3ebfctt««-*>4we» iWro 
< , H«»j«lli^©IIB«>WIIB*<ftv * J; 5 *» 
-g-cfco-ct. «fe«^*^tt^*s«g@bfc«?et® 

[00 3 6] ±12777 f^7<£>pHf44&Lh7*iSW 

ilrttiStttl:, ±E^7 7^-l'>'^(DpHli7 

[0 0 3 7] iiatfigtritt^ y 7 -y 7^ v 7 

#7 — r y^^ropmws bv^fBHicp^$n-5 
[oo3 8] ±iE-< y b^^9±^ ^^r*5v^ 

*z/mPtXihZ> z. b bv\ 
[0039] JbB»j«K: ±*tif, »fe««.Asr=*v« 

irio-iiBiitirims. *7t, T~*>mn 
*^mMcD'<7v*f)mftz>b. t=*^»ww:$»»w 

«»Lfc5jt»Lt»)t4r ttr/i^o brc^o-C. 7J 

7 -■«»j*»c:*s«t y 7 s/ ^ -r 77 7— y y - k 

SrS6*«H:«i*Ji-4 r. i 7i 5 T*§ 5. 
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[004 0] ±IE-Y VmsCsV^y M£*5^ 

[0 0 4 1] ±IS«^tc±n«, ft®.M<OffiZ\z£^ 

m<7>MsJ&$A,X\^ixte. 3y-> 3 yfcj;ot^7_y 

fr, &&&t>£'9fa-k£-£Z>z.bfcX%Z> 0 

[0 0 4 2j *^BJ^^^-T 3>* y MH^j* 
(4, JritLfc^y-^v^;/ bm4^?±-y hSrffl^T, 

[0043] ite^irinii. t/u* ytt*#T-e^ 
feteyy v Wt&lkftTX&feteJjy — <>- 20 

7 — fv^i^-r/i'TJ ys^SriEUT, zfyy^-i 

[0044] ^(o^.d^m^mm.^'^Mt 

<Dfctf>CDf8,ftteb'%'a A/T-V^iV^fcfe^y— y<£>3§ 30 

£Tfjjy—4 Am^z^fe LfcWimiz 

t 3r53'J* 4 9 ft* J&£«UB1--5£^/iSftV >fc 

■rz>z.btfx%z> 0 

[0 0 4 5] 

immcommmm] *mw<DmM<D— mm\z^^xm 
w-tiitt. aT«i?)ffc5o ft**, *^(4m^pg 40 

[004 6] #3§iPlKAv5>5^ >^ y hMJ >9 
14, * i: Lt 

mmzm-t b. 

A,"Cft 5 1 ■tntzfr. *>y—7V — Yl£&XZ 

[0 0 4 7] Sfc. *^{C*^5WV^-fes' Ml, '> 
4<it-ti©*W^i:-lS«)y9y^'f^ so 
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9 irfc^A/T-ft-SfcOT-fci?, i7 i 7-7^-i'^li > tK 
'J®L&^i-4 >"7Xh&—Jj. JilE*7 — f ^14, tK 

[0 0 4 8] -Tftfrib, j/ h 

T#7-W&£flM-^5 !9, *7-^^i:7' 

[0 0 4 9] *^WJCA^-5*7— T V^t^f4, 

[0 0 5 0] #«Wfc*Stt5'<*-<f VlSit 1 14, JE«<0 

u mm^xffite^ \,x&te-tz>\k£®) 

yili, — oro^rtjc:, fctiiii4Hry*='7i> 

fctxi4*7J7W-*>->/^^^^^ifc 
T=^-v (»>f^-v) Wit WHF-rtSN***:-*-*) 

^•r^^mm^^b utfi^^s, 

[00 5 1] Lfc^oT, *^{r*5lt57k^tt^ 
(4, iffi^^W V«3t^*bTl^fc*6(C, ftttMra 

T7U* y ttfiot ^>^^e LTf^TR^fe^ic^-rSo 

[00 5 2] ±|E7k^tt^4i: L-CI4, -kiE-^-f yi 
jtSrWUTV^f4*#(ci5B^$ttS'b(0-ei4^v^^ 
a*»t-(4, 7ci:x(4\ #«7K^ti^Wct3V^-C. ^tK^{4 

[0 0 5 3] VW&it'&Va 

'^k(om^ (l) ^ (Wfcott 

^•LTi^4o(DJlT-ao5*., **«3tX^7K^tt^ 
WSr^trJS^HiTv ^T-rt^ttSB" Sr^trffi^Hias 

[0 0 5 4] 

Hki] 

R 1 

X— Q 1 — N + — Q 2 — B" • ♦ • ( 1 ) 

I 7 
FT 

[0 0 5 5] fc£L, (1) lCfc^TI4, R 

1 *3il>*R 2 14, JrH^MAlLl-X . K*i5:l~4<7)T 
/uar/uS£^U Q 1 14. i<TtJ:l<* > fc5V>(4, 
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[o o 5 6 j ii) m&ft&yo 
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D 



N 



Sr^irJS^afcas-tft-Ptt 1 ofog^ LTV >-51S5£ 0 
[0 0 5 7] 
Htl2] 
Q 1 —X 



< CH 2 \ 



Ni 2 -B" 



(2) 



[0 0 5 81 fc£:U ±IS«3t^; (2) JrtJ^TH, n 
*3 «fc t>*m fi. ^in^mtL LT 1 2 CSSScT'fe 

0, Q 1 14. i<Ttil^\ IftSHBre-. ft 

**1 • 2 0>T/Mr U>"^it*fcl4^-df->T^ 
itfc^U Q 2 tt, ftHtfScl ~4©7^ UV«5t4fc 

[00 5 9] ±ES*«Jex-e*Six5**ttJfe»«>» 

7v-y K-f^n — 2 3, #4 \/9 b<4*-o — 8 6 ftH 

8, !)7^7^1^'7F12 0, JJ TVt-J K 1 

8 0, 7->yKWyK52, T •> y K U y K 2 1 4 if 
*sTZs<D%mt 7->5'K//l'-7 > T->ty 

1 9 9/«Ctf75S*lf biXZtf. mzmj££ft.Zt><DX~tet£ 
[0 0 6 0] ±3E^F-rtlfH4ifiB- (4, BMtSr^-t-JSW- 

/U7fr& (-S03 - ) J $>#/l'tf*~S/U& (-COO- ) 

*»* b < 5 r. <k 5, 

[0061] iER' *fci±R z x^^n^^mmi- 

4©7/^/HiLTIi, fcirxli, ^^/u^ (CHs 
-) N =^=f-)V& (C2 Hs -) , ^nfcVi^ (Cs H/ 
-) , y^-^m (C4 Hs -) , -i y^o tVu£ ( (C 
Hs ) z CH-) *tlit»f fens. 

[0 0 6 2] _h|EQ' t^^nS^itl • 2©7;^ 
uv^jgi: LT(4, yf U-V (-CHz -) , ^U-V 

(-C2 H4 -) A^ff "b*t, ^v'T/'i^l-'Vlfjti 
^v-^^UV (-OCH2 -) , ^v^f 
U-V (-OC2 H4 -) frmf ±IEQ 2 
T-^£;tx5ftlit«frl ~4(DTyw^u>^5ti: LTI4, > 
f (-CHz -) „ if I'V (-C2 H4 -) , h 
y^f-U^ (-C3 Hs -) , Th7^fuy (-C4 

Hs -) &mfbti. **isTsu*\s^mmt lt(4. 

3*-=5r»f l/V (-OCH2 -) . 3r=*-->i^U->" (- 
OC2 H4 -) , jr**s h U > fuy (-OC3 H 

6 -) , t*->fl-7yf-wy (-OC4 Hs -) Am 
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[0 0 6 3] ±.$ZT>T-m£tlZ&km&l • 2<D7^U 
^mm.b LTtt, ±IE^f l/V, 

ita (2) K&vzfs&mwm&mmt&mtvx 

[00 64] ftia, ±ia<o#j-ei4. ^T-rt^SttSi: b 
A*. #«0jtel8<r*-Ctt. iSE^W' v«3i«:7Bj«-e*5 
o r <b ±v ^ t fiv ^ 9 * Xhta\i \ 

[0 0 6 5] ±SE (1) Sfctt (2) ^it^Sr^-rs 

M~^8 8M^m^tlX^^^m^tlzX^X^-f 

[0 0 6 6] MrftMia-i. fcirxtf, &*tom&te3ik 
30 LT±IE^4^r>*-^A«igSr, 5>T-(*3®H4SB- 

t lt^/u*s (-S03 • ) &m&.-rzm&x'&. & 
[oo6 7] ±m&Mmx<OTmmm\z.*ti, 

X. S§5l5^*P<0*-te{e:J;oT^3^r 5 > (f£7 5 
V) *iig£3IAU (3) (OTtivW 

**ttffe**T 5 JoK Sfc(4«it^ (4) t^tiv* 

40 [00 68] 
Ut3] 

(3) 

l 2 

R 



X— Q 1 — N— R 1 



[00 69] 
Ut4] 



so 
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N— Q 1 —X • 
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[0070] m^. ±mmthfr<D7kmvii%kWT * 

tV^b^t>Cl-Q 2 -S03 Natit) & 

WWL/^^ft^RJSS (5-1) (5- 
2) (ORjfcSritfi 1 ;*^ S3i7-; v«JSK^^*a6«: 

[0 0 7 1 ] 



CCS 
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CO 
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LO 



a 



-H -H CM 



CO 
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CO 
I 

CO 
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40 Ut6] 



so 
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[0 0 7 3] /«C*3 X *3fete»^tit-*SV^TJi. -hlE&# 
[0 0 7 4] £fc. ^rttSSrJgjEai-SiE^WV 



[0 0 7 5] *^l:»5*7-^ y^M-^i 

[0 0 7 6] ^frtttrtt, fct?tii\ T$V^, I4i 

If^S^A (^^tfj *c—M) . T— n-<yUG (T — / 
20 -et, 7S J:t/$4a7^='?A«^j(fS L 

[0 0 7 7] T S ^(Dgl^t&WjM^Ji: Ltll, 1tt 
xfi, *tSv>BR*a*s, j^^SScl 2 — 1 8<7)|5Hrt<7) 
7^^Sf*c-C, 1187^- i2i75y, $ 

30 [0 0 7 8] ±|EW**W^*^*s 1 1 UTt #5 £ , 
±E8|E*S<0£e-*»a* 1 2-1 8<OjlirtA^^5 

# * < 5 L < fcl \ 

[0 0 7 9] Sfc. f4t7y ; t-'>i ( fi(DlWltL 
Tf±, fcixtf, Ttf y / n ^ir->i4|i7y ; t='>A7 

•^AJStts {smt>WITC0 Corporation CDEmcol VD-X 
[0 0 8 0] ±E*^v»BgffiBi:fe-§-$-a:5ci: 

50 •fe/<->v^-Y7j->, 7^fy^ty, ^f7!)> 
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tw^ty v 9*y ^gM^>\ £S 

[0 0 8 1] ±|E*^*^#BBfiStt3HI±, — 

0. 5~5S*%0«BHrt<^i»«"t?^F&LT*3«9, fa 3 
Brt-e* *-*^#ffiJStt3M*^* JxTV *5 r. <t \z i o 10 

-hfc, atti^K4otUi\ #9 — fy^it 

[oo8 3j ±m^^>mm^m^^immimt^ 20 
— r^^m, SH4S:^-rfcco-efco, Afw^tt, p h 

^4W±7*»C0^Hrt (#9 — f ^<DpH§:pHci 
fci"5i, 4^pHci<7) ##*L<* pH^6«± 
7*«tf)$5HF*3 (6^pHci<7) dS«t0»*bv^ o i~ 
ftfc>*>, ±IE#9 — f ^^f^lSH4Sr^-Tw btf&Vft 

[0 0 8 4] **3, >f ^^S:«H4^iBS-r5fc«)^pH 
[0 0 8 5] *58WK*^S*9— >f ^^l^*iX«* 

«F*L<tt, -f^vSafc* (JBU^v*) as^t 

[0 0 8 6] #9 — r ^fPlz&tfZTk^m&k tt 
ii fy^MMiooiiyoit^t, 10 
~~ 9 oai%cof5Hrt"Cfo9. 3 o — 8 ofii%co|5[a 
rt-C*>5C<!:^j3F*U<. 5 0 - 9 5 fifi%(D«5HrtT 

[0 0 8 7] ±B*fc^Wfc«&*>*tti: LTtt, #9- so 



[0 0 8 8] ±|Ett©*«i bTtt, *flcfi&fc(4, fci 
7K /— 7K n -^n^y — yK i S 

o -yn/v^/v (2 -yp/V — a-) , n-y^y — 

/I/, sec — y^y— yK tert~y^y— /U v iso — 

y— /K n-^^^ y— /u^jf^slifKi -sotm 

—J\st£¥<Dtr V>iztz.Y±>r hT/U^si'M ;r h7t K 
^^ri^^^JL— 97Mg ; ztfy xfuy 

yxf i/y^^y ; xf i/y^i)3-^ /ptVy^ 
7^uyyy^-;K hy^f i/y^y=i- 
yK h y^f uy/y = — /K 1, 2, 6— ^r^^h 

□ tv^y=i^K h y /pevy^y 7K i, 

5— ^V^^v?^-— 7K ^y -ty V^<^<7)#ffiT7U=i — 
; uy^y n-yu^/^f yux-ryW u 
v^y /u^e y t^/u, >?xf uyyya- 
yu^/^f/Px-f/K v?xf i/y^yn^/u^/xf 

zi. s h y ^^u-^^y xi— /u-^y y ^/w^— T^yu^ ^ y 
xf uy^y yix^ey m^yu^c— ^7U/^<Jr > <7)#ffiTyi- 

/U<Di&m.*r S T>V5r)V^*- T >Vl& ; h yxf Uy^ 
y yUv>y ^/Uji— T-y^^ h y if U>^y /Isi? 

y^f p-^yp/<y ;^e/x^/-;i/7> y s v>xi^ y 
— yi-T ^ hyx^y^r^y, 2-t°n!JKy 
N-^f/u-2-t°oy 1, 3-v?y^yu-2- 

[oo89] ±fa**tt*«asfflo*-et> , iso 

xi— yK v/xf uy^y 5 -^y^y^t 

— yu&ifCQ^fffiTyuri— yK hy^fi/y^li =3— yi^^e 
yy^yu (^fcte^f yu) x-r/^xf i/y^y 3 
— yu^ey y^-yw^— 9 yu&ifCD^ffiTyi^— yu<7y{g;0T 

yU^ryUni— fyU, h ]) y: f P-yuyD/^/^^f b 

*7Wy^wwr B i«t^M^i?)n 

5 0 Sfc, #ffiTyu=3— yi^#<ffiTyu=i— yucD^^Tyu 
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[oo9o] ^m^t^^x?— r^^+i-^^ti-s 

r^^sssri o omm%t vtzm^\c 3~ 
5 o mm%v>mmPV)m$: l < . 3 ~ 4 o fi*%cot5ia 

[0 0 9 1] Sfc, ilEzkStt^WS^fcteS&j&wfc© 

ttai *y — f^^iooii%tL fz.m& 10 

o. 5~l Ofifi%<o*5lfflrt7W£ L< , 1. 5 ~ 

JWroW&tt, #5 — fV^Srl 0 Ofi*%ir bfc^- 
0. 5~4 OaS%W$SHrtiJW* b< , 2~2 0 

[0 0 9 2] <C*J, ±&Lfc*8H4#»S?fl 

v h 2 SiWlrol^ i L-c/Hi*fc4§£"b£tf 

■So 

[0 0 9 3] *5IWt-^A»S*7— f V^t± % gff 

/sex, ffi^ffl. B&Am. pj#vrmt£if*mn-rz^t 

ini-5 Cix&iBf&ffl. ttJKXI. BS* tf$i] 

* if <O^flJ0iJ^ADfitwOl 14, *7-^y^ Off # 

[0 0 9 4] ^^(r^^-f v?^ hffl^r^^-fe so 

[0 0 9 5] ±fey77^^y^mwifeMi 

[oo9 6] z<oT~^mn<omm^^mtvxi±, «> 

U—^-y^fy !/^©iil:-COONa iji>vi£*r*//V 

LT^^U -trofc, nbftfc^v y-S:Jiti@ • Tk&L 
(DX'ii^\ so 



[0097] $p>tc, mBswiB^iStS^-tfvy^-y 

irxli. *yU7j?^->/W-S (-COO- ) ^EiMciLT 
[0 0 9 8] ±IEyvy^-f ^tcfi, 

£ (6i -k $ -fr 5 <b , #m#J frmtiatsixzzbtf 

[0 0 9 9] rro^ii LTI4, ^(fcfcjKH:, TJ/Utf 

(#»«/s»»o i*5„ -toe*, 

B Lt tfiWiW Lfc 9 Lfd «J -T 5 r. ir $ 

[0 10 0] ±IE*^=5f->^*?r*-r5«-mi»J!§i: L 
-CI4, fci:x:(4\ UV-T^7 yyu^fi-g-^ 

- * ? ? y /i-m&m^fc. x^u^-*? ? v/^wt-r 

y/i-Sf*S-&*, uy-rW 

fr. foSVM4w*ve>wi£'Sif^*{f bti-5o *-et>x * 

^wv-T^y/u^flgj5S$F^L<, uy-r^U 

[0 10 1] _k!B*«0>*]JffiW:, y^i/^^f^^^frS: 
10 0li%tLfcl^l: > 0. l~5fi*%^tBHrt 
■e#*^HTV^5r t/*5$f* L< , 0. 3~2fi*%(73 

[0102] _hia#«<omflg(^i4, f^-rs^* 

[0 10 3] Sfc. ife^m^Ji: LTtt. flfetr, WJlgai 
t»4, afittti***-?* 9 . ^tft«©J:9 4«^ 

[0 10 4] iBWIBat-r^^g V^*5»t5^*tB«)»f 
^^ir Utli, Ti7 y ^3R»JIB V ft»fcr=^3R»JIB. 

^fi/y-7'?^xy« > ^bf=/u^^J!g, Ti?y 
as. &mr? y jumm. sm^^mm. ^yy^r 




(11) 



19 

[0105] ±mmm^^i>3 UMe*/^— 
^fi, y ^mmm^t^^i-^-T^ v/^mm 

tt, UMBl 0 0fi4^PtC>ftbT*6 0-4 0 0fi*9$. 

[0107] mss(DOT§^^/uv ? 3^^ffli-5 

fcirxtf, E-5 0 0 2 

y^-F54 54 (^f i/y-r^y^MJ^^^ 20 
a>\ ^0*>f ^^t^X««S^tt») , SAE-l 

014 (^f i/y-r ^ y /^Itfi^v/u^ 3 y , 0* 
[0108] #»8JJ-CH:, iBWJB^v^a i'tt* y 

7^^^^^100li%tt^t, 0. 1-401 
*%<o«5Hrt^*nTV>5ri:^»*b<. 1-2 5 

[0 10 9] *5SW^*3ltS»»fflt LTIt _b 30 

[0110] ^ic, JiiEy^^^^te, pftfejg 
Visf^mm. fV^y, i?7^>\ 

coir/un— ^^^ft: ; 4^y y/U^JS. tf^/U-^^^ 
1 0 Oii%t Ufc^^, 0. 5-3 Ofift%<D$5H so 
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3 omm%*m*-z>k. mtomz^^t^mtm 

[0 1 12] ±fE:/7y^ v^i^£ix3zkt£^J£i: 

— f OTiftifl-e«* ufc*»ttw«»5H t mix 

[0 1 13] ifE^y 94 ±j$LfcJ:5l-T 
Skb-fZt. 7<pHBk^lO) jWSIX, pH*S7 

fegigaTt^sw (7< P HBk^9) 2»s«t *>Sf 

SLV\ -f-fcfc*., ±15^-7 y;5"f ^VKsMTW) 1 ®, 
[01 14] ;;t\ ±&7f-y94*9Kt3i* flrifcL 

^ V^tr 1 0 0fi*%i: L fc> 0. 0 0 1~1 
[0 115] *^i:i*57'7i'?^^^IJ, 

[0 116] ^ICW'fvi'^iy hffl-i'^^i: 
— fy^« — f>-?i_hiE:/9 

[0 117] ±|E-< v 5 ^ y i'^ rof^*6«J** 

•fey Mi, ±IEfBincD^trt$fil(cffl^5r t>is-e# 
[0 1 18] ±B-<^5?*y h3E»*5tl=*i^-CI±» 
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[0 119] rr.x\ t£*xi±, #^y^^^<t, te^ 

^)t^9S^My^^ 5 ft if b x 3 > 

ftj&MKBLfc&ifcJRbfcO tt/X;^|g^ 0 tLi 
[0 12 1] r.*lfc»U-C*»WK*5V^Ttt, *i\ ^ 

[0 12 2] S&fc:, '7 s 7y9'<is9h.l:(ntesr>1i s 7 — 

v?-{is?h m^^io^ — r is ^ t ifim-r>v$> y 

SrfibX. ls#V>4 *l/mM<D'< : 7> r Xfcig l 

&#ft«fSXi±, ^*b-CV^S^, -t 

[0 12 3] ±|B*9— ^y — K<o«ffl«l«S:J: Dftflc 
/i^#JIg£^Xl^i:bX> #9 — (is9t^9>tzs 

[0124] r*Lb^/x/u^e>aij^iziitttjsii, sia 

^v^<D^^^^ffiStt»J<b^-T^yRJSSr& 

^^u>-T^y^Wfl§^«si3ifc 
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±.Kxriszs-T4r y/^«taBt*st-«Bi-5o 

[0 12 5] *<0*g*. ttRLfcr=.^«»S:^^u 
>--T^ y^*»IBtfJfe**-**ri:lc4 X9y* 

10 [0 12 6] rco<t 5fc. **W^^5>f v^s/ 
-T/^JJKISS: K9>f tf^^7*— ^1:1-5^9 

o*#srt;sr*D**a. -t^te*. #9— xy — Ha* 

[0 12 7] L^fc, ±E*>f ^fctt* Afll*^^ 

-wu^y ^S^y^^x^ hxy >-^-efco 

20 l&S-O'^tt:, #9-Xy— KSr»»J£ii:*fc«>lw, * 
>^^J«^«Bbfc5a«bfc9-arr. /Xyuj8*IS*0 

■iw&fc-e # ft ^ v /t nH£ t EB»f 5 ^ £ a* -e* 

ftoTV^o 
[0128] 

30 [*J6«»J] EAiF, 33J:tJ«tt:««^*<5v^-c*« 

*xSt<D-ettfti\ ft*5. KT^RWT?fi, fifilFPSr* 

r^j irB&tab, **%t>*tc ro/ oJ ^B&=a-r^ 0 
[0129] a*:, ^77-yy-K ^y-^a^ 43 

[0 13 0] 7V— K] rtil(Dt-v;l/^^ K 

tt<D#9 — f h^y ^SrfflV^T, PPC 

ffl3Rtrif«S:^bfc»^lci3lt5, *ft4feM-C<o^ 
b^ftif^^bT, #^SWTOH4oT^5 
40 d^S:aai:t«BLfc, rcoir^, ^<lcb^-ftif 

[0 13 1] (3y-> 3 y) ^7-yy-KwfFii 
Ir1«, t-^^x j/ hJS^^Wy^^x?/ F7 
y>-*£ffi^-C, >f^^hy^^Miit^ 

ttv^at&f^Sr-EllftOigbfco ^©Wlk»ril#jR-e, 
Hffiid^^i-tLft £ y*S3§£ bT v ^ft t ^S: B TflfeK b 
so fc 0 ^<7)f£, *— h y y^^SLtt-v/u^y \?<D 
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[0132] z<otz. mmm^t--r^^(om^ 

[0 13 3] [i*#tt] *y-yy-K*3J;t>*3^--> 

fit, &W3,SJ;:ov^f¥ffi$r^liSLfc 0 
[0134] 1 . PHMftftabfl? 

±IBiB^^tb# * * 7 — r v * <o#tf atr«-ett« L 

flM^j*-e t ft v Sr x , — j£ fif # 5 fc K> 

T&&tfX'Ztz.m&*(3>k LTffHBLfc. 
[0 13 5] 2. t-?/^'/K©t^ 

W^J*Sr^J£-r-5Mi:lilSISl ct?Me>*t^^i 

[0 13 6] 3. 4 1'fCDWM 
«Mr«©Bf«^»f^S:»TUfc«»w, *7 — Oft so 

[0 13 7] ±IEHo£0|fffiSri^;-&-r5-i:t-J;oT, 

W:£TWMasOT-*>54§£-£rO, JifEHocDfNffico 9 
t-oftA^fcSi^SrA, _h|BHocoff«co 9 *>— 

[0138] c^jfecaj 1 ] #3iiswc::}ot>-cii, #3§9i 

irri^SW v^-fe-y hi: Lt, $ll^t»^roy7S' 40 
[0139] m&MUk LtA-#yy7 5/ 



*) i:. «feW7K*tt#»«^li: tT2-fa y Ky, v? 

bSr«l(c^-f-#*fit/j:S < fc 5tcia^-U, 
^5^7^^^^ (1) SrPMbfco Z.(T>^=7vif-i 
yy- (1) co P HI4^8-Cfct), liTOU* ytiSr^L 

[0 14 0] >f V^OWSil-oV^TRW-r 

*J&ttSfe»fc LT, yV h^A— 1 9 9 (yV vMt: 

V\ CJxb#Sfe*sH-»b-C!S63le^ftiro** (MISSUS 

mmm {zx^f^^mmz^Avx. *&m\zm^ 

[0141] mfflZ-r-Vls* <D$ 7—4 <Dffi£LKm 
feottt, ^t^Wi LT, 7J/?Kl"yK5 2 
JVitftM) *3iO t !)7^r-/7*U7Kl 8 0 (77!) 

[0 14 2] lB)#lr^^n — CD7J9— ^>-^C0pM(-^ 
fcoTIi, TR^^Wt Lt, 7->y K-f^n-2 3 

-f-Szk^ttSfefti: LTcOT->-y 3^-1-y 

[0143] ±B*^>f >"fWHWW=Jbn*.-c, 

ic®mbVXm* WtyS**) 

UT2-fn y Ky, h^fn-^/n^y, 
*5it/l, 5--<V^>v : ^-^fcl4v ? i^U->'y'y 

737 — fyy^ (1) SrPMLfc, rti?)#A7-f^? 

(1) c7? p HI4^5~6-t?fc'9. Wnt^lftttSr^U 
7c„ 

[0144] 
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[0 14 6] &*5 % ±|E*2, *5<fcU ! ^iEeO*4}o«fcTJ t 
Sfc, &m<0$t 6 *3 iXJ 5 * 7 (CfEtt LTV ^7kt§t4Sfe** 

[0 14 7] ±15^7 5/ (i) _hi£Lfc~y- 



[0 14 8] JifS^r^^^-hy s/v^ffll^C, $cf5^t 

_bIE*#7->f (1) *r^klwffll*i-6*-eiBifc« 
^Srtrofc. Sbd^fg, ±IB*^9— >f^^ (1) 

#^7-^y^ (1) S:«^:fctHJH-«a-CBHft»*S: 

[0 14 9] -t<^>«, ffl*±fc»rit*nfcBffft*:Bate 
TffllSU ^7-/y- Kicov^TSfflBLfco £fc. B 
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[0 15 0] £«bl^ ±iE«-#7— O'* (1) £-f> 

[0151] mmm2i ^mmm^^-x^ 

[0 1 5 2] ffilgcQgB^lifcSi*— #^^7 s/^ 

zttt>\^ m&tirxm*. w^-v***) <t, tew 

* (2) £p$jLfc 0 :©7'7S'^'f^ (2) WpH 

[0153] xy—j^y-cnmn^^^xviim-r 



[0154] mm\z-^i?^?<Dj) : 7—4>'y-(Dmmzm 

fcoTli. frmteSknb LT, T->-y Kl/y K5 2 
10 h 5 8^<^W WO»»flE*rflfc. 

[0155] mm\z-fzr.a— <Di3=7 — (>y-(omgiizm 

-tSfrtg&Hknb lt©7v"y Mxn- 2 3^^fV 

[0156] ±iE#^-f ^kmmmzMz.x. 

20 gfflitT^Dif 2-foj) Ky, fc± 

XII, 5— ^i^v-v^— /uSfcii-^^uvyy = — 

-^y^- (2) SrPKLfc 0 rtLe,#7J7 — fy^ 

(2) CDpH(±^j5~6-efctJ, {5J4x<bl§g&fe£;^L 
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[0 15 9] ^Srf^^^^il/^ (2) *3J:V_h|B^T 
V, Tlf^*, /fxo-(D^7^V^ (2) 2:, ± 40 

mistz-y— *vu^ s/ KK<0^7^ f > h^y 

*?-yj-K, a^sy, teJ:rJHJH?tt«-o 

[0160] [jtfftM l ] ifjf£JiS£0ij l t try 
(1) (*l#flB) b/c 0 * 



mXy—O"? (1) ^rl^SL/Co :}i?)*lt^7- 
-T^^ (1) COpHfi^8-9T-fc«9. W*tt>»TyU* 
ytt4:^bfc 0 #it^^^-^>^ (1) \ztstfZ>&& 
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[0 16 2] ±12^9 y^>f >^ (1) fcJ:t> + it^9 
— f>-^ (1) SrffliAT, ttlBXlkMl iHMWcl/TTW 

[0 16 3] CtfcttM2] WIESOIiWi iBWIteUT^ 
(1) SrPffli <*i#RB) bfc 0 Sfc % * 



40 (2) (OpHii^s — 6-efot>, fsjnt^ 

BfH4«:*Lfc 0 #Jfr&#9 — fy^ (2) KiaJtS** 
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[0 16 5] ±15^7 5/^^ (1) *5itJ«Jte5*5 

— fl'* (2) Srffli^T, MIE^m -tf^t-LTilj 
IW5:ffot, *7-yy-f\ ny-v/gy, tjj; 

8 »c^i-„ 

[0166] [Jt^j3] mimmmi tmm^vxy 

7 7M^ (1) £H§!{ (*1#S0 L/c„ = 



Zftb&ttmXy fy^ (3) <75pHI4^6~7T-fc 

9, {STtlt^gHtSr^bfeo ^TV^ (3) 
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[0 16 8] ±E^7y^>f^ (l) tetrJttMXv 8^-r o 

(3) Srffl^T, HtJBBJlifcfm ir^trLTpJ 40 [0 16 9] 
fMM^tfoT. #^-:/y-K, n^-v/g^, [^8] 
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[0 17 0] ii8<7)m3kfabWbfrtj:J: 5t-, *3gf3t- 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ink for ink jets characterized by coming to contain the water soluble dye which has betaine 
structure, and a cationic surface active agent in an aquosity solvent. 

[Claim 2] The above-mentioned cationic surface active agent is ink for ink jets according to claim 1 
characterized by being acetate of amines. 

[Claim 3] Ink for ink jets according to claim 1 or 2 characterized by adjusting pH within the limits of 
less than [ 4 or more ] seven. 

[Claim 4] The ink set for ink jets characterized by including the color ink which comes to contain the 
water soluble dye and the cationic surface active agent which have betaine structure in an aquosity 
solvent, and the black ink which shows alkalinity in an aquosity solvent, including a black pigment 
[Claim 5] pH of the above-mentioned black ink is an ink set for ink jets according to claim 4 with 
which it is characterized by being within the limits which becomes less than ten exceeding 7 while pH 
of the above-mentioned color ink is within the limits of less than [ 4 or more ] seven. 
[Claim 6] The black pigment contained in the above-mentioned black ink is an ink set for ink jets 
according to claim 4 or 5 characterized by being an anion pigment. 

[Claim 7] Claims 4 and 5 characterized by containing in the above-mentioned black ink either [ at 
least ] the dispersant which distributes a black pigment, or the binder which fixes a black pigment on 
a recorded material at the time of image formation, or the ink set for ink jets given in six. 
[Claim 8] The ink jet record approach characterized by forming an image on a recorded material using 
the ink set for ink jets given in above-mentioned claim 4 thru/or any 1 term of 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink for ink jets which makes high-definition image 
formation possible by controlling not only generating of color bleeding but generating of the so-called 
Kogation, and raising shelf life further especially, about the ink used for the image formation 
equipment of an ink jet method. 
[0002] 

[Description of the Prior Art] The thing of various methods is proposed and put in practical use as 
image formation equipment for hard copy. Especially, the image formation equipment (ink jet printer) 
of an ink jet method (drop injection recording method) is preferably used for the application which 
forms a high-definition color picture in it especially since the cost of the whole equipment can be low 
held down to the top in which high-definition image formation is possible. 

[0003] Here, in the above-mentioned ink jet method, it is known that the trouble called color bleeding 
or bleeding will occur conventionally. 

[0004] That is, by the ink jet method, in order to obtain a color picture, the ink of two or more colors 
which use water as the main solvent is usually recorded in piles on recorded materials, such as paper. 
Before the ink of a certain color previously breathed out on the recorded material is established at 
this time, the ink of other colors will be breathed out one after another, and it will pile up. Therefore, 
in the part used as the boundary of a different color, the phenomenon, i.e., color bleeding, in which 
the ink of a different color is spread, or move and the boundary line of each color becomes indefinite, 
or bleeding (it unifies with color bleeding hereafter) occurs. 

[0005] If the above-mentioned color bleeding occurs, since a blot arises between different colors or 
each color will be in the condition of having been mixed with the ununiformity, image grace is reduced. 
When color bleeding arises between this black and other colors, the boundary of the image of black 
bleeds, or it fades, and image grace is made to fall very much especially, although black serves as 
most important color in image formation. 

[0006] Then, the technique which controls generating of this color bleeding is variously proposed 
from the former. For example, the technique which controls color bleeding is indicated by JP,5- 
202328,A and JP,6-106375,A by using polyvalent metallic salt for the coagulation of ink. 
[0007] By JP,5-202328,A, after supplying a polyvalent-metallic-salt solution on a recorded material 
previously using the ink containing the color which has at least one carboxyl group, and polyvalent 
metallic salt, specifically, ink is supplied. While ink dries quickly on a recorded material and generating 
of color bleeding is controlled by this, the water resisting property of the ink after desiccation can 
also be raised. 

[0008] Moreover, in JP,6-106735,A, each ink of yellow, a Magenta, and cyanogen contains the surface 
active agent or permeability solvent which gives permeability, and the salt, and the ink of black 
contains the component which causes thickening or condensation by operation of the above- 
mentioned salt. By this, while controlling generating of color bleeding, the homogeneity of image 
concentration can be raised and the grace of black can be raised further. 

[0009] Furthermore, in JP,8-209049,A, the technique using the 2nd constituent including the gelation 
initiation kind which reacts with the 1st constituent including a gel formation kind and this 1st 



constituent, and forms gel is indicarea. With this technique, generating of coloHSIeeding is controlled 
by making gel form in the field which adjoins the class product between discharge and each field. 
[0010] Moreover, in addition to using the above-mentioned polyvalent metallic salt, in JP,9-207424,A, 
the technique of making ink containing a pigment and a resin emulsion is indicated. By the interaction 
with polyvalent metal ion, the above-mentioned resin emulsion controls osmosis of a coloring 
component, and promotes fixing to a recorded material. Moreover, a resin emulsion can form a coat 
on a recorded material, and can also raise the scuff resistance of printed matter. If a pigment is 
furthermore used, it will become possible to control osmosis of the coloring component in ink more. 
Color bleeding is controlled further further by such operation. 

[0011] In addition, in JP,1 1-349878,A, the interaction of ion is produced between black ink and color 
ink, and the technique which controls color bleeding is indicated. While making black ink contain an 
anion pigment, color ink is made to contain the component (for example, a cationic surface active 
agent and a cation salt) which supplies a cation with this technique. Consequently, the interaction of 
the ion between black ink-color ink arises, and generating of color bleeding is controlled. 
[0012] By the way, it is also known that the trouble which heats ink at the heater in a nozzle in an 
instant, and is called [ by the pressure of the generated air bubbles ] a Kogation also in the above- 
mentioned ink jet method in the thermal jet method which makes ink breathe out in addition to the 
above-mentioned color bleeding from a nozzle will occur. 

[0013] Generally the inorganic impurity of the matter produced by the pyrolysis of the coloring 
component in ink and the minute amount contained in ink, an aggregate, etc. adhere and deposit a 
Kogation on the above-mentioned heater, and it means the phenomenon [ the regurgitation of the ink 
by which it becomes impossible for ink heating at a heater to fully have carried out, and it was 
stabilized as a result ] no longer maintaining. It is known that the inorganic ion in ink (especially metal 
ion) will have big effect on generating of this Kogation especially. 

[0014] For example, when the cation salt is contained in the presentation of ink, by heating on a 
heater the inorganic ion which forms this cation salt, it reacts with other presentations of ink and 
insoluble matter may be formed. If such insoluble matter adheres and deposits on a heater, the 
above-mentioned Kogation will occur. 
[0015] 

[Problem(s) to be Solved by the Invention] Here, in the Prior art mentioned above, avoiding 
generating of the above-mentioned Kogation of what can control color bleeding to some extent has 
invited the trouble of being difficult. 

[0016] The ion of this polyvalent metallic salt generates a Kogation, and it stops first, being able to 
carry out the regurgitation of the ink from a head normally with the technique of using polyvalent 
metallic salt for the coagulation of ink. Therefore, with each technique of above-mentioned JP,5- 
202328A JP,6-106375,A, and JP,9-207424,A, the reaction mixture and ink containing polyvalent 
metallic salt are separately breathed out on a recorded material (paper), respectively, and reaction 
mixture and ink are mixed on this recorded material. However, with the technique which carries out 
the regurgitation of two kinds of components separately in this way, the structure of an ink head 
becomes complicated, a manufacturing cost is raised upwards and the trouble of also making control 
and a maintenance of image formation make it complicated is invited. 

[0017] On the other hand, since the combination of the gel formation kind included in the 1st-2nd 
constituent or a gelation initiation kind becomes the cause of generating a Kogation, in JP,8- 
209049,A, the trouble that practicality is missing applying to a thermal jet method too is invited. 
[0018] Furthermore, in JP,1 1-349878,A, most matter used as the factor which generates the 
Kogation of polyvalent metallic salt, the gel formation kind, the gelation initiation kind, etc. which were 
mentioned above is not included. Therefore, the theory top is possible for generating of color bleeding 
controlling generating of a Kogation. However, it is indispensable to use a cation salt or a cationic 
surface active agent with this technique. Although these matter is stable under acid conditions, since 
the unnecessary matter will be generated in water and effect will be lost if alkali etc. is blended, ink 
must show acidity. 

[0019] When ink shows acidity, the color and pigment which are contained as a color component will 
be solidified, will become easy to precipitate, consequently will usually produce a big problem at the 
shelf life and stability of ink. Thus, if the shelf life and stability of ink fall, possibility that coagulation 



and precipitate will arise within th^read of thermal jet at the time of image fomiation cannot become 
high, either, and cannot control generating of a Kogation certainly as a result 

[0020] Furthermore, with the technique of above-mentioned JP,1 1-349878,A, although it is describing 
adjusting pH in order to optimize many properties of ink, about the range of concrete pH, reference is 
not made at all. Therefore, in the above-mentioned technique, concrete measures are not taken at all 
about the fall of the shelf life by coagulation or precipitate of a color or a pigment 
[0021] Generally, the sulfonic group and the carboxyl group are contained in most colors and 
pigments. Therefore, if a cationic surface active agent and a cation salt are added to the ink 
containing these colors or a pigment an aggregate will produce [ the above-mentioned sulfonic group, 
a carboxyl group, and a cationic surface active agent or a cation salt ] an acid-alkaline reaction in a 
lifting and ink easily. Therefore, the ink containing the above-mentioned cationic surface active agent 
a cation salt etc. serves as a presentation which an aggregate tends to generate according to an 
acid-alkaline reaction. 

[0022] It is not only easy to generate an aggregate in ink, but in such ink, condensation significant 
work increases with the passage of time, or size becomes large. Therefore, in order that an aggregate 
occurs, and it becomes easy to get it blocked to leave it for a long period of time in the ink passage 
in an ink cartridge, and it bars the regurgitation of ink upwards, and this aggregate may adhere and 
accumulate and may cause a Kogation on the above-mentioned heater, heating by which the ink at a 
heater was stabilized is barred and the regurgitation of ink becomes unstable. 

[0023] That is, the ink of the presentation containing a cationic surface active agent or a cation salt 
not only tends to cause a Kogation, but since an aggregate occurs with time, the shelf life of ink will 
fall. Consequently, finally, the regurgitation capacity of ink declines irreversibly and invites the trouble 
that the life of an ink cartridge is also shortened. 

[0024] It is in this invention being made in view of the above-mentioned trouble, and the purpose 
controlling generating of color bleeding or a Kogation certainly, and also raising shelf life, avoiding 
complication of the configuration of an ink head further, and offering the ink for ink jets which can be 
used suitable for the image formation equipment of a thermal jet method. 
[0025] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the above- 
mentioned trouble, while this invention persons produce the interaction of ion between color ink and 
black ink By using what has betaine structure at the end as a color contained in the ink used as color 
ink It came to complete a header and this invention for it being possible to be able to control not only 
color bleeding but generating of a Kogation upwards, and to also raise shelf life. 

[0026] That is, the ink for ink jets concerning this invention is characterized by coming to contain the 
water soluble dye which has betaine structure, and a cationic surface active agent in an aquosity 
solvent in order to solve the above-mentioned technical problem. 

[0027] Usually, according to the above-mentioned configuration, although the trouble which the 
above-mentioned ink serves as acidity and water soluble dye solidifies occurs under conditions with a 
cationic surface active agent, since the above-mentioned water soluble dye has betaine structure, 
also under acid conditions, it will be in the condition of having been stabilized very much, and the 
shelf life of ink will improve. And a metal salt, the component in connection with gelation, etc. are 
hardly contained in the above-mentioned ink. Therefore, even if heated with a nozzle, a Kogation is 
hardly produced. Furthermore, with the above-mentioned configuration, if it is used combining alkaline 
ink, color bleeding can also be controlled. 

[0028] In the above-mentioned ink for ink jets, it is desirable that the above-mentioned cationic 
surface active agent is acetate of amines. 

[0029] According to the above-mentioned configuration, by using the acetate of amines, the 
adjustment effectiveness of the surface tension of sufficient ink is acquired upwards, and generating 
of a Kogation can be avoided much more certainly. 

[0030] In the above-mentioned ink for ink jets, it is desirable that the pH is adjusted within the limits 
of less than [ 4 or more ] seven. 

[0031] If it is in the condition, i.e., a weak acidic condition, that pH of ink was adjusted to above- 
mentioned within the limits according to the above-mentioned configuration, the depressor effect of 
color bleeding can be further raised by combining with alkaline ink especially. 



[0032] Moreover, the ink set for inlets concerning this invention is charactenzed by including the 
color ink which comes to contain the water soluble dye and the cationic surface active agent which 
have betaine structure in an aquosity solvent, and the black ink in which alkalinity is shown in an 
aquosity solvent, including a black pigment, in order to solve the above-mentioned technical problem. 
[0033] While it is in the condition of black ink having been stabilized under alkaline conditions and 
having distributed the black pigment (suspension), first according to the above-mentioned 
configuration, color ink is in the condition that the water soluble dye which has betaine structure was 
stabilized under acid conditions. And a metal salt, the component in connection with gelation, etc. are 
hardly contained in each [ these ] ink. Therefore, generating of a Kogation is controlled even if these 
ink is heated with a nozzle. 

[0034] Moreover, if black ink and other color ink meet on a recorded material, alkaline black ink and 
acid color ink will cause an acid-alkaline reaction, and will precipitate easily [ a black pigment ] on a 
recorded material, and quickly taking advantage of this. Consequently, a black pigment is established, 
without starting color bleeding. 

[0035] Furthermore, since the above-mentioned black ink and color ink are in the condition of having 
been stabilized very much, even if they are a case so that the frequency of image formation may be 
small and the time amount between image formation actuation may be long, neither a black pigment 
nor water soluble dye solidifies, or they do not precipitate. Therefore, the outstanding shelf life can 
be demonstrated. 

[0036] While pH of the above-mentioned color ink is within the limits of less than [ 4 or more ] seven, 
as for pH of the above-mentioned black ink, it is desirable that it is within the limits which becomes 
less than ten exceeding 7. 

[0037] According to the above-mentioned configuration, since it will be adjusted to the range where 
pH of the both sides of black ink and color ink is desirable, the above-mentioned acid-alkaline 
reaction can be generated much more effectively. 

[0038] In the above-mentioned ink set for ink jets, it is desirable that the black pigment contained in 
the above-mentioned black ink is an anion pigment. 

[0039] According to the above-mentioned configuration, since a black pigment is an anion pigment, 
the dispersibility of the black pigment in black ink improves more. Consequently, the shelf life of black 
ink can be improved further. Moreover, in order to depend for the distributed condition of an anion 
pigment on the balance of the ionic charge in black ink greatly, when the balance of ionic charge 
collapses according to the acid-alkaline reaction in black ink-color ink, an anion pigment will be 
condensed easily or will precipitate. Therefore, the color bleeding of the black ink in color picture 
formation can be controlled effectively. 

[0040] In the above-mentioned ink set for ink jets, it is desirable that either [ at least ] the 
dispersant which distributes a black pigment, or the binder which fixes a black pigment on a recorded 
material at the time of image formation is contained in the above-mentioned black ink. 
[0041] According to the above-mentioned configuration, the dispersibility of a black pigment improves 
further by existence of a dispersant. Consequently, while raising the shelf life of black ink, generating 
of a Kogation can be controlled further further. Moreover, by existence of a binder, since fixing of a 
black pigment becomes quicker and certain, generating of color bleeding can also be controlled 
further further. If the both sides of the above-mentioned dispersant and a binder are included 
especially, while being able to raise the depressor effect of a Kogation and color bleeding more, 
improvement in shelf-life nearby can be carried out 

[0042] The ink jet record approach concerning this invention is characterized by forming an image on 
a recorded material using the ink set for ink jets mentioned above. 

[0043] According to the above-mentioned approach, if black ink stable under alkaline conditions and 
color ink stable under acid conditions meet on a recorded material, black ink and color ink will cause 
an acid-alkaline reaction, and the balance of the ionic charge of black ink will fall. Therefore, the black 
pigment currently distributed to homogeneity precipitates very easily (or coagulation), and a black 
pigment precipitates easily and quickly on a recorded material. Consequently, a black pigment will be 
established without starting color bleeding, and can control color bleeding. 

[0044] And since neither polyvalent metallic salt nor the component for gelation is included like 
before, while also being able to control generating of a Kogation, since it is in the condition that black 



ve^much, shelf life will also improve. FurtheTTnoi 



ink and color ink were stabilized ve^much, shelf life will also improve. Furthermore, the maintenance 
can also be simplified, while being able to avoid complication and being able to low-cost-ize the 
configuration of an ink head, since it is not necessary to adopt a configuration which carries out the 
regurgitation of polyvalent metallic salt and the ink separately. 
[0045] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained. In addition, this invention is not limited to this. 

[0046] Especially the ink for ink jets concerning this invention is suitably used as color ink for color 
picture formation, and comes to contain the water soluble dye which has betaine structure in an 
aquosity solvent and a cationic surface active agent. Therefore, a high-definition image can be 
formed good, controlling generating of color bleeding and a Kogation and demonstrating high shelf life. 

[0047] Moreover, while the ink set concerning this invention is ink in which the presentation in which 
this black ink contains a black pigment in an aquosity solvent is made indispensable, and alkalinity is 
shown coming [ at least one kind of color ink, and one kind of black ink ], the above-mentioned color 
ink is ink in which the presentation which contains the water soluble dye which has betaine structure, 
and a cationic surface active agent in an aquosity solvent is made indispensable, and acidity is shown. 

[0048] That is, the ink jet record approach concerning this invention forms a color picture using color 
ink and black ink, and serves as a presentation with respectively different color ink and black ink. 
[0049] Although water soluble dye is contained in the color ink concerning this invention as an 
indispensable component, this water soluble dye has betaine structure. 

[0050] The betaine structure in this invention points out the structure which the compound which 
forms dipolar ion according to the structure which the betaine of a wide sense has, i.e., inner salt, and 
exists as dipolar ion in a solution has. If it puts in another way, it will be defined as the betaine said 
by this invention as an inner salt mold compound which has cation (cation) structures (it considers as 
an inner salt machine nature machine), such as for example, a quarternary-ammonium-salt radical, 
and anion (anion) structures (it considers as an intramolecular acidic group), such as a carboxyl group 
and a sulfonic group, in one intramolecular. 

[0051] Therefore, since the water soluble dye in this invention has the above-mentioned betaine 
structure, it forms dipolar ion with inner salt, even if an aquosity solvent is acidity and it is alkalinity, 
it is stabilized, and is dissolved in this aquosity solvent. Consequently, generating of the trouble that 
water soluble dye solidifies or precipitates is avoidable. 

[0052] As the above-mentioned water soluble dye, especially if it has the above-mentioned betaine 
structure, it is not limited, but when basic structure of this water soluble dye is set to X in various 
water soluble dye, specifically, what has two kinds of structures as follows where the 4th class 
ammonium structure is included as an inner salt machine nature machine can be mentioned. 
[0053] i) — a chain compound — the atomic group which contains the water soluble dye of the basic 
structure X among four atomic groups combined with the nitrogen atom in the 4th class ammonium 
structure of a chain type (there may be a side chain) as shown with the following structure 
expression (1), and intramolecular acidic group B- Structure where every one included atomic group 
is contained, respectively. 
[0054] 
[Formula 1] 

R 1 

X— Q 1 — N 4 —Q Z — B" •••(!) 
R Z 

[0055] However, it sets in the above-mentioned structure expression (1), and is R1. And R2 The alkyl 
group of carbon numbers 1-4 is shown, and it is Q1 independently, respectively. I may not be, or the 
alkylene structure or oxy-alkylene structure of an oxygen atom and a carbon number 1-2 is shown, 
and Q2 shows the alkylene structure or oxy-alkylene structure of carbon numbers 1-4. 





[0056] ii) a cyclic compound — tn^tomic group and intramolecular acidic group B- which contain 
the water soluble dye of the basic structure X in the nitrogen atom in the 4th class ammonium 
structure of a nitrogen-containing monocycle type heterocyclic compound as shown with the 
following structure expression (2) Structure which the included atomic group has combined one [ at a 
time ], respectively. 



[0058] However, in the above-mentioned structure expression (2), n and m are the integers of 1 or 2 
independently, respectively, and it is Q1. I may not be, or the alkylene structure or oxy-alkylene 
structure of an oxygen atom and a carbon number 1-2 is shown, and it is Q2. The alkylene structure 
or oxy-alkylene structure of carbon numbers 1-4 is shown, and D shows an oxygen atom and the 
alkylene structure of a carbon number 1-2. 

[0059] As a suitable example of water soluble dye expressed with the above-mentioned basic 
structure X As a color of yellow, the acid yellow 23, the direct yellow 86, etc. for example, as a color 
of a Magenta The reactive red 58, the reactive red 120, the reactive red 180, acid red 52, acid red 
214, etc. as a color of cyanogen Although the acid blue 7, the acid blue 9, the direct blue 86, the 
direct blue 199, etc. are mentioned, it is not limited especially and well-known water soluble dye can 
be conventionally chosen suitably according to a color to make it color as color ink. 
[0060] The above-mentioned intramolecular acidic group B - Although it is not limited especially if it 
is the atomic group which shows acidity, a sulfonic group (-S03-) and a carboxyl group (-COO-) can 
be mentioned preferably, for example. 

[0061] Above R1 Or R2 As an alkyl group of the carbon numbers 1-4 shown, a methyl group (CH3-), 
an ethyl group (C2 H5-), a propyl group (C3 H7-), butyl (C4 H9-), and an isopropyl group (CH3) (2 
CH-) are mentioned, for example. 

[0062] Above Q1 As alkylene structure of the carbon number 1-2 shown, methylene (-CH2-) and 
ethylene (-C2 H4-) are mentioned, and oxy-methylene (-OCH2-) and oxyethylene (-OC2 H4-) are 
mentioned as oxy-alkylene structure. Moreover, the above Q2 As alkylene structure of the carbon 
numbers 1-4 shown Methylene (-CH2-), ethylene (-C2 H4-), trimethylene (-C3 H6-), Tetramethylen 
(-C4 H8-) is mentioned. As oxy-alkylene structure Oxy-methylene (-OCH2-), oxyethylene (-OC2 
H4-), oxy-i:rimethylene (-OC3 H6-), and oxy-tetramethylen (-OC4 H8-) are mentioned. 
[0063] As alkylene structure of the carbon number 1-2 shown by Above D, each structure of the 
above-mentioned methylene and ethylene is mentioned. Since an oxygen atom is sufficient as this D, 
specifically as a nitrogen-containing monocycle type heterocyclic compound in the above-mentioned 
structure expression (2), a pyrrolidine, a piperidine, hexamethyleneimine, a morpholine, etc. are 
mentioned. 

[0064] In addition, in this invention, although the most general 4th class ammonium structure as an 
inner salt machine nature machine was mentioned as the example in the above-mentioned example, if 
the above— mentioned betaine structure can be formed, it cannot be overemphasized that inner salt 
machine nature machines may be other base structures. 

[0065] As the manufacture approach of the water soluble dye of the betaine structure of having the 
above (1) or the structure expression of (2), the approach of specifically introducing betaine structure 
conventionally by the well-known approach, the approach indicated by 86th page - the 88th page of 
"completely revised version new and a guide to a surfactant" (work: Takehiko Fujimoto and Sanyo 
Chemical Industries, Ltd.) is mentioned to the water soluble dye expressed with the above-mentioned 
basic structure X. 

[0066] Specifically, it is the intramolecular acidic group B about the above-mentioned 4th class 
ammonium structure as an inner salt machine nature machine. - In the case where carry out and a 
sulfonic group (-S03-) is chosen, the approach explained below is used suitably. 
[0067] First, to the water soluble dye of the above-mentioned basic structure X, tertiary amine 



[0057] 
[Formula 2] 
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(tertiary amine) structure is conventionally introduced by the well-known approach, and a heterocycle 
type water-soluble-dye amine as shown in a chain type water-soluble-dye amine as shown in the 
following structure expression (3), or a structure expression (4) is obtained. In addition, if water 
soluble dye includes amine structure from origin, it can be used as it is. 
[0068] 
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[Formula 4] 
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[0070] Next, the water-soluble-dye amine of one of the above and chloro alkyl sulfonic-acid sodium 
of carbon numbers 1-4, Or chloro alkyloxy sulfonic-acid sodium (any compound expresses with Cl- 
Q2-S03 Na) is added and mixed in a suitable solvent, if . while stirring at 60-80 degrees C for several 
hours — the following reaction formula (5-1) — a reaction is advanced, a sulfonic group is introduced 
into tertiary amine structure, and or (5-2) obtains the betaine structure. 
[0071] 
[Formula 5] 
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[0073] In addition, in the gestalt of this operation, it may express as "betaine-ization" introducing 
betaine structure to the water soluble dye expressed with the above-mentioned basic structure X. 
moreover, the water soluble dye into which betaine structure was introduced is expressed as a 
"betaine(name of water soluble dye)-ized derivative", or "a derivative (name of water soluble 
dye)" (for example, an "acid yellow 23 betaine-ized derivative" — or it is only expressed as "acid 
yellow 23 derivative"). 

[0074] Moreover, like the betaine structure where it is used by this invention, although the above- 
mentioned betaine which forms inner salt exists as one dipolar ion in a water solution, it may usually 
include in a betaine what is divided into a cation anion in a water solution. Since a cation will exist 
during the presentation of this ink and the fall of shelf life and generating of a Kogation will be invited 
as a matter of fact like conventional ink when ink is prepared like the latter here using what is divided 



into a cation anion in a water solution, it is not desirable. 

[0075] It will not be limited especially if the part which dissociates to ion in an aquosity solvent and 
serves as a cation (cation) as a cationic surface active agent contained in the color ink concerning 
this invention as an indispensable component is the matter in which surface activity is shown. 
Therefore, each cationic surface active agent it is well-known that it can be used for the ink for ink 
jets is applicable to this invention. 

[0076] Specifically, an amine salt, quarternary ammonium salt, sulfonium salt, phosphonium salt, 
carboxy betaine, aminocarboxylate, lecithin, SAPAMINA (Ciba-Geigy make), AKOBERUG (made in 
Arnold Hoffmann), etc. can be mentioned. Also in the above, an amine salt and quarternary ammonium 
salt are desirable, and the acetate (amine acetate) of amines, the acetate of the 4th class ammonium, 
or a chloride salt is more desirable especially. 

[0077] As an example of the acetate of amines, the for example longest hydrophobic group is an alkyl 
group of carbon numbers 12-18 within the limits, and the acetate of the amines chosen from primary 
amine, secondary amine, tertiary amine, and the group that consists of those mixture etc. is 
mentioned preferably. As acetate of such amines, lauryl amine acetate etc. is mentioned, for example. 

[0078] If the carbon number of the above-mentioned hydrophobic group becomes 11 or less, 
hydrophobicity will fall and it will be easy to become a hydrophilic property. On the other hand, if a 
carbon number becomes 19 or more, hydrophobicity will improve too much. That is, since the balance 
of the hydrophilic group as a cationic surface active agent and a hydrophobic group collapses and it 
becomes impossible to demonstrate the good surface activity effectiveness (namely, the adjustment 
effectiveness of the surface tension mentioned later) when the carbon number of the above- 
mentioned hydrophobic group separates from within the limits of 12-18, it is not desirable. 
[0079] Moreover, as an example of quarternary ammonium salt, poly propoxy quarternary ammonium 
salt, such as the 4th class ammonium acetate of poly propoxy and the 4th class ammonium chloride 
of poly propoxy, is used preferably, for example. Each these poly propoxy quarternary ammonium salt 
is WITCO Corporation. Emcol It is marketed as series etc. 

[0080] As an example of the counter ion which can be combined with the above-mentioned cationic 
surface active agent, acetic-acid ion, formic-acid ion, chloride ion, gluconic-acid ion, succinic~acid 
ion, tartaric-acid ion, glutaric-acid ion, malonic-acid ion, carboxylic-acid ion, fumaric-acid ion, malic- 
acid ion, sebacic-acid ion, adipic-acid ion, stearin acid ion, oleic acid ion, lauric-acid ion, benzoic-acid 
ion, citric-acid ion, etc. are mentioned. Especially, as mentioned above, acetic-acid ion and chloride 
ion are desirable, and acetic-acid ion is much more desirable. 

[0081] The above-mentioned cationic surface active agent is added in order to adjust the surface 
tension of color ink. It is more desirable to exist in this color ink by the concentration of about 0.5 - 
5% of the weight of within the limits, and to have about 3% of the weight of concentration as the 
concrete content. By containing the cationic surface active agent within the limits of this, it becomes 
possible to adjust the wettability on the orifice in the head of thermal jet, or a recorded material 
(paper) good. 

[0082] If the content of the above-mentioned cationic surface active agent is less than about 0.5 % 
of the weight, since the adjustment effectiveness of sufficient surface tension is not acquired, it is 
not desirable. On the other hand, if it exceeds about 5 % of the weight, since the adjustment 
effectiveness of surface tension of having balanced the addition will not be acquired upwards, 
viscosity etc. will become high and the function as color ink will fall, it is not desirable. 
[0083] The color ink concerning this invention which comes to contain the water soluble dye which 
has the above-mentioned betaine structure, and a cationic surface active agent shows acidity, within 
the limits (it is 4 <=pHCI<7 when pH of color ink is set to pHCI) of less than [ 4 or more ] seven has 
desirable pH, and, specifically, within the limits (6 <=pHCI<7) of less than [ 6 or more ] seven has 
more desirable pH. That is, as for the above-mentioned color ink, it is more desirable that the 
acescence is shown. Although the color ink applied to this invention by addition of the above- 
mentioned cationic surface active agent will show the acescence, if acetate and quarternary 
ammonium salt of amines are especially used as a cationic surface active agent, it can adjust pH 
within the limits of [ six or more / more desirable ] less than seven. 

[0084] In addition, in order to adjust ink to acidity, pH regulator (a buffer/buffer) may be added. 



However, in the color ink concerning this invention, what contains a metal salfas a pH regulator 
cannot be used from the need of avoiding generating of a Kogation. 

[0085] As an aquosity solvent contained in the color ink concerning this invention, it comes to 
contain other still more nearly meltable solvents in water including water at least. Inorganic ion which 
causes a Kogation is not contained as the above-mentioned water, but although it is not limited 
especially if it has the purity of extent generally used as an object for ink, ion exchange water 
(deionized water) is used preferably. 

[0086] As a content of the water in color ink, when color ink all weight is made into 100 % of the 
weight, it is desirable that it is 10 - 90% of the weight of within the limits, and is 30 - 80% of the 
weight of within the limits, and it is more desirable that it is 50 - 95% of the weight of within the 
limits. 

[0087] It will not be limited especially if the operation of control of generating of the various 
operations in color ink, i.e., desiccation of ink, coloring or the Kogation in this invention, or color 
bleeding is not checked as other solvents meltable in the above-mentioned water. 
[0088] As a solvent besides the above, specifically For example, a methanol, ethanol, n-propanol, iso- 
propanol (2-propanol), n-butanol, a sec-butanol, a tert-butanol, an iso-butanol, Alkyl alcohols of the 
carbon numbers 1-5, such as n-pentanol; Dimethylformamide, Amides, such as dimethylacetamide; 
Ketones, such as an acetone and diacetone alcohol, or a keto alcohol; tetrahydrofuran, Ether, such as 
dioxane; Oxypropylene copolymer (polyalkylene glycols); polyethyleneimine; ethylene glycol, such as a 
polyethylene glycol and a polypropylene glycol, Propylene glycol, a butylene glycol, a trimethylene 
glycol, Triethylene glycol, 1 and 2, 6-hexane triol, a thioglycol, Hexylene glycol, a diethylene glycol, 
tetraethylene glycol, Dipropylene glycol, tripropylene glycol, 1,5-pentanediol, Polyhydric alcohol, such 
as a glycerol; Ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, the diethylene- 
glycol monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, 
The low-grade monoalkyl ether of polyhydric alcohol, such as the triethylene glycol monomethyl ether 
and the triethylene glycol monoethyl ether; Triethylene glycol wood ether, Triethylene glycol 
diethylether, tetraethylene glycol wood ether, low-grade dialkyl ether [ of polyhydric alcohol, such as 
tetraethylene glycol diethylether, ]; — trimethylol propane; — monoethanolamine — Organic amines, 
such as diethanolamine, triethanolamine, 2-pyrrolidone, a N-methyl-2-pyrrolidone, 1,3-dimethyl-2- 
imidazolidinone, and a sulfolane; various kinds of water-soluble organic solvents urea; etc. are 
mentioned. The water-soluble above-mentioned organic solvent may be used independently, and may 
be used also as two or more kinds of mixture. 

[0089] Also in the water-soluble above-mentioned organic solvent, the low-grade alkyl ether of 
polyhydric alcohol, such as polyhydric alcohol, such as alcohol of monovalence, such as iso-propanol 
(2-propanol), a diethylene glycol, and 1,5-pentanediol, the triethylene glycol monomethyl (or ethyl) 
ether, and the diethylene-glycol monobutyl ether, trimethylol propane, etc. are desirable especially. 
Since the alcohol of monovalence is a low-boiling point, the effectiveness of shortening the drying 
time of color ink at the time of image formation is acquired. Moreover, since the low-grade alkyl ether 
of polyhydric alcohol or polyhydric alcohol is a high-boiling point, it functions as a wetting agent which 
controls the desiccation which is not desirable as for color ink 

[0090] Although it is not limited, when color ink all weight is made into 100 % of the weight, especially 
the content of the water-soluble above-mentioned organic solvent contained in the color ink 
concerning this invention has 3 - 50% of the weight of desirable within the limits, and 3 - 40% of the 
weight of its within the limits is more desirable. 

[0091] Moreover, when dividing the water-soluble above-mentioned organic solvent into the thing of 
a low-boiling point, and the thing of a high-boiling point and adding, when color ink is made into 100 % 
of the weight, in the case of a low-boiling point organic solvent, 0.5 - 10% of the weight of within the 
limits is desirable, and 1.5-6% of the weight of within the limits is more desirable [ in the case of]. 
Moreover, when color ink is made into 100 % of the weight, in the case of a high-boiling point organic 
solvent, 0.5 - 40% of the weight of within the limits is desirable, and it is more desirable. [ of 2 - 20% 
of the weight of within the limits ] 

[0092] In addition, each range where the content of the water-soluble organic solvent mentioned 
above is desirable shall be included, also when each water-soluble organic solvent is used 
independently, and also when it uses as two or more kinds of mixture, namely, the above — the 



s^^^ total content of a water-soluble orgai^^^o 



desirable range is desirable range as a total content of a water-soluble organic solvent. 
[0093] Moreover, in order to acquire a desired physical-properties value, the color ink concerning this 
invention can attach a defoaming agent, antiseptics, an antifungal agent, etc. other than the 
component mentioned above if needed, and can add the water soluble dye of other marketing etc. 
further. About examples and additions, such as these defoaming agents, antiseptics, and an antifungal 
agent, it is not limited especially unless it has a bad influence on many properties of color ink, and a 
well-known technique can be used suitably conventionally. 

[0094] In the ink set for ink jets concerning this invention, the black ink in which the presentation 
which contains a black pigment in an aquosity solvent is made indispensable in addition to the color 
ink containing each above-mentioned component, and alkalinity is shown is included. 
[0095] Although the carbon black generally used for black ink can be mentioned as a black pigment 
contained in the above-mentioned black ink and it is not limited especially, especially the anion 
pigment charged in anionic is desirable in a water solution by embellishing a carboxyl group on the 
surface of a black pigment especially. 

[0096] The method of obtaining the carbon black which introduced -COONa (sodium salt of a 
carboxyl group) on the surface of carbon black, and was charged in anionic as a concrete example of 
this anion pigment is mentioned. After often mixing in water and making it distribute acid commercial 
carbon black, a sodium hypochlorite is specifically dropped and heated to this, the obtained slurry is 
filtered and rinsed after that and a pigment wet cake is obtained, further, water is made to re- 
distribute this and it desalts by the reverse osmotic membrane, and although the method of 
condensing these pigment dispersion liquid is mentioned further, it is not limited especially. 
[0097] Furthermore, it is also possible to use commercial self-distributed carbon black as an anion 
pigment. For example, the self-distributed carbon black "KYABO jet" (a trade name, Cabot make) 
which the carboxyl group (-COO-) coupled directly and was charged in anionic is mentioned. 
[0098] It is very desirable that the dispersant for distributing a black pigment is contained in the 
above-mentioned black ink. When using especially carbon black which is not self-distributed process 
input output equipment, it is very desirable that a dispersant is added from the point which avoids 
precipitate of this carbon black and raises shelf life. 

[0099] Specifically as this dispersant, the various resin which has a carboxyl group can be mentioned. 
If the various resin which has such a carboxyl group is added as a dispersant, as for black ink, 
alkalinity will be shown and a black pigment, especially an anion pigment will serve as a stable solution 
(dispersion liquid/suspension) under these conditions. Consequently, even if it leaves it for a long 
period of time, a pigment precipitating or solidifying is controlled and it can acquire the outstanding 
shelf life. 

[0100] As various resin which has the above-mentioned carboxyl group, a styrene-acrylic-acid 
copolymer, a styrene-acrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-maleic-acid 
copolymer, a styrene-maleic-acid-acrylic-acid alkyl ester copolymer, a styrene-methacrylic-acid 
copolymer, a styrene-methacrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-maleic-acid half 
ester copolymer, a vinyl naphthalene-acrylic-acid copolymer, vinyl naphthalene-maleic-acid 
copolymers, or these salts are mentioned, for example. Especially, styrene-acrylic resin is desirable 
and especially a styrene-acrylic-acid copolymer is desirable. 

[0101] When the whole black ink is made into 100 % of the weight, as for various kinds of above- 
mentioned resin, it is desirable to contain by 0.1 - 5% of the weight of within the limits, and it is more 
desirable to contain by 0.3 - 2% of the weight of within the limits. 

[0102] In addition, a thing usable also as a binder mentioned later is also contained in various kinds of 
above-mentioned resin. In that case, since the number of components added by black ink decreases, 
preparation of black ink can be simplified. 

[0103] Moreover, as the above-mentioned dispersant, a resin emulsion is mentioned to others. A 
continuous phase is water and the resin emulsion said here means the emulsion whose dispersed 
phases are the following resinous principles. 

[0104] As a resinous principle of the dispersed phase in the above-mentioned resin emulsion, acrylic 
resin, vinyl acetate system resin, styrene-butadiene resins, vinyl chloride system resin, acrylic- 
styrene resin, butadiene system resin, styrene resin, bridge formation acrylic resin, bridge formation 
styrene resin, benzoguanamine resin, phenol resin, silicone resin, an epoxy resin, etc. are mentioned. 



[0105] The above-mentioned resin emulsion can be obtained by carrying out the distributed 
polymerization (emulsion polymerization) of the resin monomer underwater with a surfactant 
according to a situation. For example, the emulsion of acrylic resin or styrene-acrylic resin is 
obtained by carrying out the distributed polymerization of acrylic ester (meta) or (meta) acrylic ester, 
and the styrene underwater with a surfactant 

[0106] the rate of the resin as the above-mentioned dispersed phase component, and water — the 
resin 100 weight section — receiving — water 60 - the 400 weight sections — within the limits of 
the 100 - 200 weight section is preferably suitable. 

[0107] Moreover, it is also possible to use a commercial resin emulsion, as a commercial resin 
emulsion — the micro gel E-1002 and E-5002 (a styrene-acrylic resin emulsion — ) the Nippon Paint 
Co., Ltd. make and BONKOTO 4001 (an acrylic resin emulsion — ) the Dainippon Ink & Chemicals, Inc. 
make and BONKOTO 5454 (a styrene-acrylic resin emulsion — ) The Dainippon Ink & Chemicals, Inc. 
make, SAE-1014 (a styrene-acrylic resin emulsion, Nippon Zeon Co., Ltd. make), SAIBI Norian SK- 
200 (an acrylic resin emulsion, SAID EN CHEMICAL INDUSTRY CO., LTD. make), etc. are mentioned. 
[0108] When the above-mentioned resin emulsion makes black ink 100 % of the weight at this 
invention, it is desirable to be contained at 0.1 - 40% of the weight of within the limits, and it is more 
desirable to be contained at 1 - 25% of the weight of within the limits. 

[0109] Moreover, as a dispersant in this invention, both the resin which has the above-mentioned 
carboxyl group, and the above-mentioned resin emulsion may be contained. Furthermore, when a 
black pigment is an anion pigment with high dispersibility, the dispersant does not necessarily need to 
be contained. 

[0110] Furthermore, the binder which fixes a black pigment on a recorded material at the time of 
image formation may be contained in the above-mentioned black ink. As this binder, for example 
Polyurethane resin, starch, gelatin, Water soluble polymers, such as a latex, casein, gum arabic, 
sodium alginate, and polyacrylamide; Methyl cellulose, Cellulosics, such as a carboxy cellulose and a 
hydroxymethyl cellulose; Polyacrylate, A vinyl naphthalene-acrylic-acid copolymer, a styrene-maleic- 
acid copolymer, and its salt, Anionic (anion nature) giant molecules, such as sodium salt of beta- 
naphthalene sulfonic-acid formalin condensation product, and phosphate; the Nonion nature 
(nonionic) giant molecules, such as polyvinyl alcohol, a polyvinyl pyrrolidone, and a polyethylene 
glycol, etc. are mentioned. 

[01 1 1] When black ink is made into 100 % of the weight, as for the content of the above-mentioned 
binder, it is desirable to contain by 0.5 - 30% of the weight of within the limits. If it is less than 0.5 % 
of the weight, the effectiveness by adding a binder will not be acquired. On the other hand, if it 
exceeds 30 % of the weight, since the effectiveness corresponding to an addition will not be acquired 
upwards, viscosity etc. will become high and the function as black ink will fall, it is not desirable. 
[0112] It comes to contain other still more nearly meltable solvents in water including water at least 
like the color ink mentioned above as an aquosity solvent contained in the above-mentioned black 
ink. Since it is the same as that of the water-soluble organic solvent illustrated by explanation of the 
color ink which each mentioned above also as other solvents also as the above-mentioned water, the 
detailed explanation is omitted. 

[0113] The above-mentioned black ink has desirable within the limits (it is 7<pHBk<=10 when pH of 
black ink is set to pHBk) from which it indicates that alkalinity mentioned above, and pH exceeds 7 
and specifically becomes ten or less, and its within the limits (7<pHBk<=9) which pH exceeds 7 and 
becomes nine or less is more desirable. That is, as for the above-mentioned black ink, it is more 
desirable that alkalescence is shown. 

[0114] It is very desirable that organic amines, such as 2-pyrrolidone, are contained in the above- 
mentioned black ink also in the water-soluble organic solvent mentioned above here, for example. 
While these organic amines function as a pH regulator (a buffer/buffer) which adjusts black ink to 
alkalescence, a Kogation is preferably used, in order not to cause. Moreover, when black ink is made 
into 100 % of the weight, as for the content, it is desirable to contain by 0.001 - 10% of the weight of 
within the limits. 

[0115] Moreover, in order to acquire a desired physical-properties value, the black ink concerning 
this invention can attach a defoaming agent, antiseptics, an antifungal agent, etc. other than the 
component mentioned above if needed, and can add the water soluble dye of other marketing etc. 



further. About examples and additions, such as these defoaming agents, antiseptics, and an antifungal 
agent, it is not limited especially unless it has a bad influence on many properties of black ink, and a 
well-known technique can be used suitably conventionally. 

[0116] The ink set containing the color ink, and this color ink and the above-mentioned black ink as 
ink for ink jets concerning this invention concerning this invention is widely applicable to various well- 
known ink jet printers conventionally. 

[0117] As a typical method of the above-mentioned ink jet printer, the piezo jet method which carries 
out the regurgitation of the ink in a nozzle according to physical deformation of a piezo-electric 
element, and the thermal jet method which carries out the regurgitation with the air bubbles which 
apply heat to the ink in a nozzle and are generated are held, the ink set concerning this invention — 
the above — although it can use suitable for any method, it is especially used for the thermal jet 
method which a Kogation tends to generate by heating ink especially preferably. 

[0118] In the above-mentioned ink jet recording method, the above-mentioned black ink and color ink 
are separately breathed out from the nozzle of a head, respectively, and contact mutually by forming 
an image in the paper as a recorded material. 

[0119] Here, especially at the former, the phenomenon, i.e., color bleeding, in which each ink is 
spread, or move and the boundary line of each color becomes indefinite occurs in the part used as 
black and a boundary with other colors. Consequently, the boundary of the image of black bleeds, or 
it fades, and image grace is made to have been to fall very much especially. 

[0120] Moreover, the ink component adhered to the heater part of a nozzle from the problem on the 
presentation of ink, produced the Kogation, or when the frequency of image formation was small and 
the time amount between image formation actuation was long, the color and pigment of ink solidified, 
or it precipitated, the nozzle was got blocked, and the trouble that shelf life also fell was invited. 
[0121] On the other hand, in this invention, first, within a head, while it is in the condition of black ink 
having been stabilized under alkaline conditions and having distributed the black pigment (suspension), 
color ink is in the condition that the water soluble dye which has betaine structure was stabilized 
under acid conditions. And a metal salt, the component in connection with gelation, etc. are hardly 
contained in each [ these ] ink. Therefore, even if it is a case so that a Kogation may not be 
produced even if heated with a nozzle, and the frequency of image formation may be small and the 
time amount between image formation actuation may be long, neither a black pigment nor water 
soluble dye solidifies, or it does not precipitate. 

[0122] Furthermore, if black ink and other color ink meet on a recorded material, alkaline black ink 
and acid color ink will cause an acid-alkaline reaction, and the balance of the ionic charge of black ink 
will fall. In black ink, in the condition with the good charge balance of ion, although the black pigment 
is distributing to homogeneity, if the balance falls, since it will become easy to precipitate very easily 
(or coagulation), a black pigment precipitates easily on a recorded material, and quickly. 
Consequently, a black pigment will be established without starting color bleeding, and can control 
color bleeding. 

[0123] The inhibition mechanism of the above-mentioned color bleeding is explained more concretely. 
For example, suppose that color ink contains the water soluble dye of betaine structure, and a 
cationic surface active agent noting that black ink contains an anion pigment as a black pigment and 
contains styrene-acrylic resin as a dispersant. 

[0124] If these are separately breathed out from a nozzle and meet on a recorded agent, the 
styrene-acrylic resin which is the dispersant which was distributing the anion pigment good, and the 
cationic surface active agent of color ink will cause an acid-alkaline reaction. Namely, the carboxyl 
group in the end of styrene-acrylic resin and the cation which shows the surface activity 
effectiveness in a cationic surface active agent react, and the ionic charge balance in black ink 
becomes unstable by making this reaction into a driving force. By this, while an anion pigment 
precipitates easily, it also solidifies easily the above-mentioned styrene-acrylic resin which was being 
distributed in black ink. 

[0125] Consequently, it solidifies and condenses certainly, without styrene-acrylic resin's making the 
precipitating anion pigment established, and black ink's not carrying out osmosis to a recorded 
material, either, but generating color bleeding between color ink. 

[0126] Thus, by the ink jet recording method concerning this invention, the fixing reaction of the 



black which makes an acid-alkaline reaction a driving force on a recorded ml^^al is produced by 
using alkaline black ink and acid color ink. Consequently, color bleeding is controlled certainly. 
[0127] And even if it is the ink jet printer of a thermal jet method, it is not made to produce a 
Kogation especially, since a component which is concerned with a metal salt or a gelation reaction is 
not contained in each above-mentioned ink. Furthermore, in order to make color bleeding control, if 
each above-mentioned ink is original, it shows the acidity or alkalinity which is in a condition unstable 
as ink. However, since the pigment is distributed good with anion-izing and a dispersant while 
betaine-izing water soluble dye, even if it leaves it for a long period of time, an ink component can 
solidify, or cannot precipitate, but the trouble that the image formation of the nozzle cannot be got 
blocked and carried out can also be avoided. Consequently, it is that whose shelf life of ink also 
improved very much. 
[0128] 

[Example] Hereafter, although this invention is further explained to a detail based on an example and 
the example of a comparison, this invention is not limited to these. In addition, in the following 
explanation, the weight section is only written as the "section" and weight % is also only written as 

"%." 

[0129] Moreover, the following approach estimated color bleeding, a Kogation, and shelf life. 
[0130] [Color bleeding] It checked visually whether the blot between different colors at the time of 
forming an image in a PPC form etc. would occur using the color ink jet printer of a commercial 
thermal head method, and the boundary of each color would be indefinite. At this time, a blot etc. did 
not occur at all, but O, a blot, etc. generated the case where the boundary of each color was clear, 
and the case where the boundary of each color was indefinite was evaluated as x. 
[0131] [Kogation] Like evaluation of color bleeding, using the color ink jet printer of a thermal jet 
method, it was filled up with each color ink to the amount of conventions of an ink cartridge, and the 
actuation which exhausts each color ink of all by image formation was repeated twice. It checked 
visually whether at this image formation time, the blur etc. would have occurred in the image. Then, 
the cartridge was decomposed and the heater part of a thermal head was checked visually. 
[0132] At this time, the case where abnormalities, such as a blur, were checked during O and image 
formation in the case where an unusual condition is not seen at all almost similarly [ before 
abnormalities, such as a blur, are not checked during image formation and a heater part carries out 
image formation ], or a certain affix etc. was seen was evaluated as x. 

[0133] [Shelf life] Like color bleeding and evaluation of a Kogation, using the color ink jet printer of a 
thermal jet method, it was filled up with each color ink to the amount of conventions of an ink 
cartridge, and was kept in the condition as it is for three months by ordinary temperature. Then, the 
same usual image formation as storage before was carried out using this ink cartridge. And it 
evaluated about the following three points. 

[0134] 1. It is before and after storage of color ink, and the image formation actuation above- 
mentioned image formation actuation was compared. At this time, the regurgitation of a head to the 
color ink could not be carried out, but the case where it was not different from before ** and storage 
at all, and the case of good image formation where a blur is seen was completed in the image formed 
in the case where image formation cannot be carried out after [ although image formation was 
completed once, ] carrying out image formation to some extent, x and was evaluated as O. 
[0135] 2. After ending the image formation actuation after heater storage of a thermal head, the 
cartridge was decomposed as well as evaluation of a Kogation, and the heater part of a thermal head 
was checked visually. Almost similarly [ before a heater part carries out image formation ] at this 
time, the case where O, a certain affix, etc. were seen in the case where an unusual condition is not 
seen was evaluated as x in any way. 

[0136] 3. After ending the image formation actuation after condition storage of ink, the condition of 
color ink itself was checked visually. At this time, the case where O and a certain aggregate had 
generated the case where it is not different from before storage and neither coagulation nor 
precipitate has arisen was evaluated as x. 

[0137] The shelf life of color ink was evaluated by synthesizing three above-mentioned evaluations. 
That is, the calse where there was at least one x among the ** and above-mentioned three 
evaluations of the case where there is one or ** among the O and above-mentioned three 



evaluations of the case where all Inree above-mentioned evaluations are O was evaluated as x. 
[0138] [Example 1] In this example, the black ink of the presentation shown in Table 1 and cyanogen, 
a Magenta, and each color ink of yellow were prepared as an ink set concerning this invention, and 
image formation was performed using these ink set. 

[0139] That is, while using the styrene-acrylic-acid copolymer as a dispersant and using the 
polyurethane emulsion for carbon black MA 7 (Mitsubishi Chemical make) as a binder as a black 
pigment, it blended so that it might become pure water (ion exchange water) and the content which 
shows these in Table 1, using 2-pyrrolidone, the diethylene-glycol monobutyl ether, trimethylol 
propane, and 2-propanol as other water-soluble organic solvents as a solvent, and the black ink (1) 
concerning this invention was prepared. pH of this black ink (1) is about 8, and showed alkalescence. 
[0140] Next, it is if it will be in charge of preparation of the color ink of cyanogen first if preparation 
of color ink is explained, Using the direct blue 199 (DAIWA formation make) and the acid blue 9 
(DAIWA formation make) as water soluble dye, betaine structure was conventionally introduced by 
the well-known approach (refer to the gestalt of said operation) to each [ these ] color, and the 
direct blue 199 betaine-ized derivative and acid blue 9 betaine-ized derivative as water soluble dye 
which has the betaine structure where it is used for this invention were obtained. 
[0141] If similarly in charge of preparation of the color ink of a Magenta, using acid red 52 (DAIWA 
formation make) and the reactive red 180 (Clariant make) as water soluble dye, betaine structure was 
conventionally introduced by the well-known approach to each [ these ] color, and the acid red 52 
betaine-ized derivative and reactive let 180 betaine-ized derivative as water soluble dye which has 
the betaine structure where it is used for this invention were obtained. 

[0142] If similarly in charge of preparation of the color ink of yellow, using the acid yellow 23 (DAIWA 
formation make) as water soluble dye, betaine structure was conventionally introduced by the well- 
known approach, and the acid yellow 23 betaine-ized derivative as water soluble dye which has the 
betaine structure where it is used for this invention was obtained. 

[0143] In addition to each above-mentioned betaine-ized derivative, using lauryl amine acetate as a 
cationic surface active agent, further, as a solvent, it blended with pure water (ion exchange water) 
so that it might become the content which shows these in Table 2, using 2-pyrrolidone, trimethylol 
propane and 1,5-pentanediol, or a diethylene glycol as other water-soluble organic solvents, and 
cyanogen, a Magenta, and each color ink (1) of yellow were prepared. pH of each [ these ] color ink 
(1) is about 5-6, and all showed the acescence. 
[0144] 
[Table 1] 
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[0145] 



[Table 2] 
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[0146] In addition, in above-mentioned after-mentioned Table 2, 4, and 5, the betaine-ized derivative 
of water soluble dye is only written as "the derivative (name of water soluble dye)." Moreover, 
although there is no publication a "derivative" in the water soluble dye indicated to the after- 
mentioned Table 6 and 7, this shows that it is water soluble dye with the origin which does not 
introduce betaine structure, and differs from the above-mentioned betaine-ized derivative. 
[0147] The ink cartridge of head one apparatus in the color ink jet printer of the thermal head method 
mentioned above was filled up with the above-mentioned black ink (1). Moreover, it was filled up with 
the above-mentioned cyanogen, a Magenta, and each color ink (1) of yellow until it became the 
amount of conventions at the ink cartridge of 3 color one apparatus and head one apparatus in the 
above-mentioned color ink jet printer. 

[0148] As a recorded material, using the PPC form generally used, image formation was performed 
using the above-mentioned ink cartridge until it consumed each above-mentioned color ink (1) 



was filled up with each above-mentior^^^< 



completely. Furthermore, after thatTit was filled up with each above-mentioned color ink (1) until it 
became the amount of conventions at the ink cartridge, and image formation was performed until it 
consumed each color ink (1) completely again. 

[0149] Then, the image formed on the form was checked visually and it evaluated about color 
bleeding. Moreover, after image formation termination, the ink cartridge was decomposed, the heater 
part of an ink head was observed visually, and it evaluated about the Kogation. An evaluation result is 
shown in the after-mentioned table 8. 

[0150] Furthermore, after keeping each above-mentioned color ink (1) for three months in the 
condition [ having filled up the ink cartridge ], image formation was performed like the above. The 
image with which it was formed [ with which were formed and it image-formation-operated ] after 
this storage was evaluated about shelf life by comparing storage before. An evaluation result is shown 
in the after-mentioned table 8. 

[0151] [Example 2] In this example, the black ink of the presentation shown in Table 3 and cyanogen, 
a Magenta, and each color ink of yellow were prepared as an ink set concerning this invention, and 
image formation was performed using these ink set. 

[0152] While using the polyurethane emulsion as a binder, using commercial self-distributed carbon 
black "KYABO jet" (a trade name, Cabot make) as a black pigment, it blended so that it might 
become pure water (ion exchange water) and the content which shows these in Table 3, using 2- 
pyrrolidone, the diethylene-glycol monobutyl ether, polyethyleneimine, and 2-propanol as other 
water-soluble organic solvents as a solvent, and the black ink (2) concerning this invention was 
prepared. pH of this black ink (2) is about 8, and showed alkalescence. 

[0153] Next, if first in charge of preparation of the color ink of cyanogen when preparation of color 
ink was explained, using the acid blue 7 (DAIWA formation make) as water soluble dye, betaine 
structure was conventionally introduced by the well-known approach, and the acid blue 7 betaine- 
ized derivative as water soluble dye which has the betaine structure where it is used for this 
invention was obtained. 

[0154] If similarly in charge of preparation of the color ink of a Magenta, using acid red 52 (DAIWA 
formation make) and the reactive red 58 (DAIWA formation make) as water soluble dye, betaine 
structure was conventionally introduced by the well-known approach to each [ these ] color, 
respectively, and the acid red 52 betaine-ized derivative and reactive let 58 betaine-ized derivative 
as water soluble dye which has the betaine structure where it is used for this invention were 
obtained. 

[0155] If similarly in charge of preparation of the color ink of yellow, using the acid yellow 23 (DAIWA 
formation make) as water soluble dye, betaine structure was conventionally introduced by the well- 
known approach, and the acid yellow 23 betaine-ized derivative as water soluble dye which has the 
betaine structure where it is used for this invention was obtained. 

[0156] In addition to each above-mentioned betaine-ized derivative, using lauryl amine acetate as a 
cationic surface active agent, further, as a solvent, it blended with pure water (ion exchange water) 
so that it might become the content which shows these in Table 4, using polyethyleneimine, 2- 
pyrrolidone and 1,5-pentanediol, or a diethylene glycol as other water-soluble organic solvents, and 
cyanogen, a Magenta, and each color ink (2) of yellow were prepared. pH of each [ these ] color ink 
(2) is about 5-6, and all showed the acescence. 
[0157] 
[Table 3] 
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[0158] 
[Table 4] 
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[0159] The ink cartridge in the color ink jet printer of the thermal head method mentioned above was 
filled up with the above-mentioned black ink (2) and the above-mentioned cyanogen, a Magenta, and 
each color ink (2) of yellow like the example 1. And the same image formation as an example 1 was 
performed, and it evaluated about color bleeding, a Kogation, and shelf life. An evaluation result is 
shown in the after-mentioned table 8. 

[0160] [Example 1 of a comparison] Black ink (1) was prepared like said example 1 (refer to Table 1). 
Moreover, cyanogen, a Magenta, and each comparison color ink (1) of yellow were prepared like said 
example 1 except having used sodium lauryl sulfate as an anionic surface active agent, without using 
for the color ink concerning this invention the cationic surface active agent which is an indispensable 
component pH of each [ these ] comparison color ink (1) is about 8-9, and all showed alkalescence. 
The content of each component in each comparison color ink (1) is shown in Table 5. 
[0161] 
[Table 5] 
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[0162] Using the above-mentioned black ink (1) and comparison color ink (1), image formation was 
performed like said example 1, and it evaluated about color bleeding, a Kogation, and shelf life. 
Moreover, an evaluation result is shown in the after-mentioned table 8. 

[0163] [Example 2 of a comparison] Black ink (1) was prepared like said example 1 (refer to Table 1). 
Moreover, cyanogen, a Magenta, and each comparison color ink (2) of yellow were prepared like said 
example 1 except not using for the color ink concerning this invention the water soluble dye which 
has the betaine structure which is an indispensable component pH of each [ these ] comparison 
color ink (2) is about 5-6, and all showed the acescence. The content of each component in each 
comparison color ink (2) is shown in Table 6. In addition, each water soluble dye shown in after- 
mentioned Table 6 and 7 is the same as each water soluble dye before introducing the betaine 
structure in said example 1 as it was mentioned above. 
[0164] 
[Table 6] 
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[0165] Using the above-mentioned black ink (1) and comparison color ink (2), image formation was 
performed like said example 1, and it evaluated about color bleeding, a Kogation, and shelf life. 
Moreover, an evaluation result is shown in the after-mentioned table 8. 

[0166] [Example 3 of a comparison] Black ink (1) was prepared like said example 1 (refer to Table 1). 
Moreover, in order to draw a Kogation, in the color ink of this invention, cyanogen, a Magenta, and 
each comparison color ink (3) of yellow were prepared like said example 1 except having used the 
magnesium nitrate or calcium nitrate as polyvalent metallic salt (cation salt) which is the component 
which is not added. pH of each [ these ] comparison color ink (3) is about 6-7, and all showed the 
acescence. The content of each component in each comparison color ink (3) is shown in Table 7. 
[0167] 
[Table 7] 
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[0168] Using the above-mentioned black ink (1) and comparison color ink (3), image formation was 
performed like said example 1, and it evaluated about color bleeding, a Kogation, and shelf life. 
Moreover, an evaluation result is shown in the following table 8. 
[0169] 
[Table 8] 
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[0170] It was possible to have attained prevention of color bleeding, prevention of a Kogation, and all 
the improvement in shelf life in the case where the ink set for ink jets concerning this invention is 
used so that clearly from the result of Table 8 (example 1 -2). However, if betaine structure was not 
introduced into water soluble dye, shelf life falls upwards and generating of a Kogation was not able 
to be prevented, either (example 2-3 of a comparison). When the cation salt was used especially, 
shelf life got worse very much (example 2 of a comparison). 

[0171] On the other hand, when introducing betaine structure into water soluble dye, prevention of a 
Kogation and improvement in shelf life could fully be attained, but (an example 1-2, example 1 of a 
comparison) if a cationic surface active agent was not used, generating of color bleeding could not be 
prevented but image quality deteriorated sharply (example 1 of a comparison). 

[0172] Thus, in the ink for ink jets concerning this invention, since it has come to contain the water 
soluble dye which has betaine structure, and a cationic surface active agent in an aquosity solvent, it 
can consider as the outstanding ink which can attain prevention of color bleeding, prevention of a 
Kogation, and all the improvement in shelf life. 
[0173] 

[Effect of the Invention] As mentioned above, the ink for ink jets concerning this invention is a 
configuration which comes to contain the water soluble dye which has betaine structure, and a 
cationic surface active agent in an aquosity solvent. 

[0174] Since water soluble dye has betaine structure according to the above-mentioned 
configuration, since it will be in the condition of having been stabilized very much, shelf life improves 
upwards also under acid conditions and a metal salt, the component in connection with gelation, etc. 
are hardly contained, the above-mentioned ink does so the effectiveness that generating of the 
Kogation by heating with a nozzle can be prevented. Furthermore, with the above-mentioned 
configuration, if it is used combining alkaline ink, the effectiveness that color bleeding can also be 
controlled will also do so. 

[0175] In the above-mentioned ink for ink jets, it is desirable that the above-mentioned cationic 




surface active agent is acetate ot amines. 

[0176] According to the above-mentioned configuration, by using the acetate of amines, the 
adjustment effectiveness of the surface tension of sufficient ink is acquired upwards, and the 
effectiveness that generating of a Kogation can be avoided much more certainly is done so. 
[0177] In the above-mentioned ink for ink jets, it is desirable that the pH is adjusted within the limits 
of less than [ 4 or more ] seven. 

[0178] If pH of ink is in the above-mentioned weak acidic condition according to the above- 
mentioned configuration, the effectiveness that the depressor effect of color bleeding can be raised 
further will be done so by combining with alkaline ink especially. 

[0179] Moreover, the ink set for ink jets concerning this invention is a configuration containing the 
color ink which comes to contain the water soluble dye and the cationic surface active agent which 
have betaine structure in an aquosity solvent, and the black ink which shows alkalinity in an aquosity 
solvent, including a black pigment, in order to solve the above-mentioned technical problem. 
[0180] While it is in the condition of black ink having been stabilized under alkaline conditions and 
having distributed the black pigment (suspension), first according to the above-mentioned 
configuration, color ink is in the condition that the water soluble dye which has betaine structure was 
stabilized under acid conditions. And a metal salt, the component in connection with gelation, etc. are 
hardly contained in each [ these ] ink. Therefore, even if these ink is heated with a nozzle, the 
effectiveness that generating of a Kogation is controlled is done so. 

[0181] Moreover, if black ink and other color ink meet on a recorded material, alkaline black ink and 
acid color ink will cause an acid-alkaline reaction, and will precipitate easily [ a black pigment ] on a 
recorded material, and quickly taking advantage of this. Consequently, the effectiveness that 
generating of the color bleeding in a black pigment is controlled also does so. 

[0182] Furthermore, since the above-mentioned black ink and color ink are in the condition of having 
been stabilized very much, even if they are a case so that the frequency of image formation may be 
small and the time amount between image formation actuation may be long, neither a black pigment 
nor water soluble dye solidifies, or they do not precipitate. Therefore, it also does so collectively the 
effectiveness that the outstanding shelf life can be demonstrated. 

[0183] While pH of the above-mentioned color ink is within the limits of less than [ 4 or more ] seven, 
as for pH of the above-mentioned black ink, it is desirable that it is within the limits which becomes 
less than ten exceeding 7. 

[0184] According to the above-mentioned configuration, since it will be adjusted to the range where 
pH of the both sides of black ink and color ink is desirable, the effectiveness that the above- 
mentioned acid-alkaline reaction can be generated much more effectively is done so. 
[0185] In the above-mentioned ink set for ink jets, it is desirable that the black pigment contained in 
the above-mentioned black ink is an anion pigment. 

[0186] According to the above-mentioned configuration, since a black pigment is an anion pigment, 
the effectiveness that the dispersibility of the black pigment in black ink can improve more, and can 
improve the shelf life of black ink further is done so. Moreover, by collapse of the balance of the ionic 
charge by the acid-alkaline reaction in black ink-color ink, since an anion pigment is condensed easily 
or precipitates, the effectiveness that it can control effectively also does so the color bleeding of the 
black ink in color picture formation collectively. 

[0187] In the above-mentioned ink set for ink jets, it is desirable that either [ at least ] the 
dispersant which distributes a black pigment, or the binder which fixes a black pigment on a recorded 
material at the time of image formation is contained in the above-mentioned black ink. 
[0188] According to the above-mentioned configuration, the dispersibility of a black pigment improves 
further by existence of a dispersant. Consequently, while raising the shelf life of black ink, the 
effectiveness that generating of a Kogation can be controlled further further is done so. Moreover, by 
existence of a binder, since fixing of a black pigment becomes quicker and certain, the effectiveness 
that generating of color bleeding can also be controlled further further is done so. If the both sides of 
the above-mentioned dispersant and a binder are included especially, while being able to raise the 
depressor effect of a Kogation and color bleeding more, the effectiveness that improvement in shelf- 
life nearby can be carried out is collectively done so. 

[0189] The ink jet record approach concerning this invention is the approach of forming an image on 



a recorded material using the ink set for ink jets mentioned above. 

[0190] According to the above-mentioned approach, if black ink stable under alkaline conditions and 
color ink stable under acid conditions meet on a recorded material, black ink and color ink will cause 
an acid-alkaline reaction, and the balance of the ionic charge of black ink will fall. Therefore, the black 
pigment currently distributed to homogeneity precipitates very easily (or coagulation), and a black 
pigment precipitates easily and quickly on a recorded material. Consequently, a black pigment will be 
established without starting color bleeding, and does so the effectiveness that color bleeding can be 
controlled. 

[0191] And since neither polyvalent metallic salt nor the component for gelation is included like 
before, while also being able to control generating of a Kogation, since it is in the condition that black 
ink and color ink were stabilized very much, the effectiveness that shelf life can also improve is done 
so. 

[0192] Furthermore, since it is not necessary to adopt a configuration which carries out the 
regurgitation of polyvalent metallic salt and the ink separately, while being able to avoid complication 
and being able to low-cost-ize the configuration of an ink head, the effectiveness that the 
maintenance can also be simplified is done so. 



[Translation done.] 




* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink for ink jets which makes high-definition image 
formation possible by controlling not only generating of color bleeding but generating of the so-called 
Kogation, and raising shelf life further especially, about the ink used for the image formation 
equipment of an ink jet method. 
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PRIOR ART 

[Description of the Prior Art] The thing of various methods is proposed and put in practical use as 
image formation equipment for hard copy. Especially, the image formation equipment (ink jet printer) 
of an ink jet method (drop injection recording method) is preferably used for the application which 
forms a high-definition color picture in it especially since the cost of the whole equipment can be low 
held down to the top in which high-definition image formation is possible. 

[0003] Here, in the above-mentioned ink jet method, it is known that the trouble called color bleeding 
or bleeding will occur conventionally. 

[0004] That is, by the ink jet method, in order to obtain a color picture, the ink of two or more colors 
which use water as the main solvent is usually recorded in piles on recorded materials, such as paper. 
Before the ink of a certain color previously breathed out on the recorded material is established at 
this time, the ink of other colors will be breathed out one after another, and it will pile up. Therefore, 
in the part used as the boundary of a different color, the phenomenon, i.e., color bleeding, in which 
the ink of a different color is spread, or move and the boundary line of each color becomes indefinite, 
or bleeding (it unifies with color bleeding hereafter) occurs. 

[0005] If the above-mentioned color bleeding occurs, since a blot arises between different colors or 
each color will be in the condition of having been mixed with the ununiformity, image grace is reduced. 
When color bleeding arises between this black and other colors, the boundary of the image of black 
bleeds, or it fades, and image grace is made to fall very much especially, although black serves as 
most important color in image formation. 

[0006] Then, the technique which controls generating of this color bleeding is variously proposed 
from the former. For example, the technique which controls color bleeding is indicated by JP,5- 
202328,A and JP,6-106375,A by using polyvalent metallic salt for the coagulation of ink. 
[0007] By JP,5-202328,A, after supplying a polyvalent-metallic-salt solution on a recorded material 
previously using the ink containing the color which has at least one carboxyl group, and polyvalent 
metallic salt, specifically, ink is supplied. While ink dries quickly on a recorded material and generating 
of color bleeding is controlled by this, the water resisting property of the ink after desiccation can 
also be raised. 

[0008] Moreover, in JP,6-106735,A, each ink of yellow, a Magenta, and cyanogen contains the surface 
active agent or permeability solvent which gives permeability, and the salt, and the ink of black 
contains the component which causes thickening or condensation by operation of the above- 
mentioned salt. By this, while controlling generating of color bleeding, the homogeneity of image 
concentration can be raised and the grace of black can be raised further. 

[0009] Furthermore, in JPi8-209049,A, the technique using the 2nd constituent including the gelation 
initiation kind which reacts with the 1st constituent including a gel formation kind and this 1st 
constituent, and forms gel is indicated. With this technique, generating of color bleeding is controlled 
by making gel form in the field which adjoins the class product between discharge and each field. 
[0010] Moreover, in addition to using the above-mentioned polyvalent metallic salt, in JP,9~207424,A, 
the technique of making ink containing a pigment and a resin emulsion is indicated. By the interaction 
with polyvalent metal ion, the above-mentioned resin emulsion controls osmosis of a coloring 
component and promotes fixing to a recorded material. Moreover, a resin emulsion can form a coat 
on a recorded material, and can also raise the scuff resistance of printed matter. If a pigment is 



furthermore used, it will become possible to control osmosis of the coloring component in ink more. 
Color bleeding is controlled further further by such operation. 

[0011] In addition, in JP,1 1-349878.A, the interaction of ion is produced between black ink and color 
ink, and the technique which controls color bleeding is indicated. While making black ink contain an 
anion pigment, color ink is made to contain the component (for example, a cationic surface active 
agent and a cation salt) which supplies a cation with this technique. Consequently, the interaction of 
the ion between black ink-color ink arises, and generating of color bleeding is controlled. 
[0012] By the way, it is also known that the trouble which heats ink at the heater in a nozzle in an 
instant, and is called [ by the pressure of the generated air bubbles ] a Kogation also in the above- 
mentioned ink jet method in the thermal jet method which makes ink breathe out in addition to the 
above-mentioned color bleeding from a nozzle will occur. 

[0013] Generally the inorganic impurity of the matter produced by the pyrolysis of the coloring 
component in ink and the minute amount contained in ink, an aggregate, etc. adhere and deposit a 
Kogation on the above-mentioned heater, and it means the phenomenon [ the regurgitation of the ink 
by which it becomes impossible for ink heating at a heater to fully have carried out, and it was 
stabilized as a result ] no longer maintaining. It is known that the inorganic ion in ink (especially metal 
ion) will have big effect on generating of this Kogation especially. 

[0014] For example, when the cation salt is contained in the presentation of ink, by heating on a 
heater the inorganic ion which forms this cation salt, it reacts with other presentations of ink and 
insoluble matter may be formed. If such insoluble matter adheres and deposits on a heater, the 
above-mentioned Kogation will occur. 
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EFFECT OF THE INVENTION 

Since it becomes impossible to demonstrate (namely, the adjustment effectiveness of the surface 
tension mentioned later), it is not desirable. 

[0079] Moreover, as an example of quarternary ammonium salt, poly propoxy quarternary ammonium 
salt, such as the 4th class ammonium acetate of poly propoxy and the 4th class ammonium chloride 
of poly propoxy, is used preferably, for example. Each these poly propoxy quarternary ammonium salt 
is WITCO Corporation. Emcol It is marketed as series etc. 

[0080] As an example of the counter ion which can be combined with the above-mentioned cationic 
surface active agent, acetic-acid ion, formic-acid ion, chloride ion, gluconic-acid ion, succinic-acid 
ion, tartaric-acid ion, glutaric-acid ion, malonic-acid ion, carboxylic-acid ion, fumaric-acid ion, malic- 
acid ion, sebacic-acid ion, adipic-acid ion, stearin acid ion, oleic acid ion, lauric-acid ion, benzoic-acid 
ion, citric-acid ion, etc. are mentioned. Especially, as mentioned above, acetic-acid ion and chloride 
ion are desirable, and acetic-acid ion is much more desirable. 

[0081] The above-mentioned cationic surface active agent is added in order to adjust the surface 
tension of color ink It is more desirable to exist in this color ink by the concentration of about 0.5 - 
5% of the weight of within the limits, and to have about 3% of the weight of concentration as the 
concrete content. By containing the cationic surface active agent within the limits of this, it becomes 
possible to adjust the wettability on the orifice in the head of thermal jet, or a recorded material 
(paper) good. 

[0082] If the content of the above-mentioned cationic surface active agent is less than about 0.5 % 
of the weight, since the adjustment effectiveness of sufficient surface tension is not acquired, it is 
not desirable. On the other hand, if it exceeds about 5 % of the weight, since the adjustment 
effectiveness of surface tension of having balanced the addition will not be acquired upwards, 
viscosity etc. will become high and the function as color ink will fall, it is not desirable. 
[0083] The color ink concerning this invention which comes to contain the water soluble dye which 
has the above-mentioned betaine structure, and a cationic surface active agent shows acidity, within 
the limits (it is 4 <=pHCI<7 when pH of color ink is set to pHCI) of less than [ 4 or more ] seven has 
desirable pH, and, specifically, within the limits (6 <=pHCI<7) of less than [ 6 or more ] seven has 
more desirable pH. That is, as for the above-mentioned color ink, it is more desirable that the 
acescence is shown. Although the color ink applied to this invention by addition of the above- 
mentioned cationic surface active agent will show the acescence, if acetate and quarternary 
ammonium salt of amines are especially used as a cationic surface active agent, it can adjust pH 
within the limits of [ six or more / more desirable ] less than seven. 

[0084] In addition, in order to adjust ink to acidity, pH regulator (a buffer/buffer) may be added. 
However, in the color ink concerning this invention, what contains a metal salt as a pH regulator 
cannot be used from the need of avoiding generating of a Kogation. 

[0085] As an aquosity solvent contained in the color ink concerning this invention, it comes to 
contain other still more nearly meltable solvents in water including water at least. Inorganic ion which 
causes a Kogation is not contained as the above-mentioned water, but although it is not limited 
especially if it has the purity of extent generally used as an object for ink, ion exchange water 
(deionized water) is used preferably. 

[0086] As a content of the water in color ink, when color ink all weight is made into 100 % of the 




weight it is desirable that it is 10 - 90% of the weight of within the limits, and is 30 - 80% of the 
weight of within the limits, and it is more desirable that it is 50 - 95% of the weight of within the 
limits. 

[0087] It will not be limited especially if the operation of control of generating of the various 
operations in color ink, i.e., desiccation of ink, coloring or the Kogation in this invention, or color 
bleeding is not checked as other solvents meltable in the above-mentioned water. 
[0088] Specifically as a solvent besides the above, they are a methanol, ethanol, n-propanol, and iso- 
propanol (2-propanol), n-butanol, a sec-butanol, a tert-butanol, an iso-butanol, Alkyl alcohols of the 
carbon numbers 1-5, such as n-pentanol; Dimethylformamide, Amides, such as dimethylacetamide; 
Ketones, such as an acetone and diacetone alcohol, or a keto alcohol; tetrahydrofuran, Ether, such as 
dioxane; Oxypropylene copolymer (polyalkylene glycols); polyethyleneimine; ethylene glycol, such as a 
polyethylene glycol and a polypropylene glycol, Propylene glycol, a butylene glycol, a trimethylene 
glycol, Triethylene glycol, 1 and 2, 6-hexane triol, a thioglycol, Hexylene glycol, a diethylene glycol, 
tetraethylene glycol, Dipropylene glycol, tripropylene glycol, 1,5-pentanediol, Polyhydric alcohol, such 
as a glycerol; Ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, the diethylene- 
glycol monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, 
The low-grade monoalkyl ether of polyhydric alcohol, such as the triethylene glycol monomethyl ether 
and the triethylene glycol monoethyl ether; Triethylene glycol wood ether, Triethylene glycol 
diethylether, tetraethylene glycol wood ether, low-grade dialkyl ether [ of polyhydric alcohol, such as 
tetraethylene glycol diethylether, ]; — trimethylol propane; — monoethanolamine — Organic amines, 
such as diethanolamine, triethanolamine, 2-pyrrolidone, a N-methyl-2-pyrrolidone, 1,3-dimethyl-2- 
imidazolidinone, and a sulfolane; various kinds of water-soluble organic solvents urea; etc. are 
mentioned. The water-soluble above-mentioned organic solvent may be used independently, and may 
be used also as two or more kinds of mixture. 

[0089] Also in the water-soluble above-mentioned organic solvent, the low-grade alkyl ether of 
polyhydric alcohol, such as polyhydric alcohol, such as alcohol of monovalence, such as iso-propanol 
(2-propanol), a diethylene glycol, and 1,5-pentanediol, the triethylene glycol monomethyl (or ethyl) 
ether, and the diethylene-glycol monobutyl ether, trimethylol propane, etc. are desirable especially. 
Since the alcohol of monovalence is a low-boiling point, the effectiveness of shortening the drying 
time of color ink at the time of image formation is acquired. Moreover, since the low-grade alkyl ether 
of polyhydric alcohol or polyhydric alcohol is a high-boiling point, it functions as a wetting agent which 
controls the desiccation which is not desirable as for color ink. 

[0090] Although it is not limited, when color ink all weight is made into 100 % of the weight, especially 
the content of the water-soluble above-mentioned organic solvent contained in the color ink 
concerning this invention has 3 - 50% of the weight of desirable within the limits, and 3 - 40% of the 
weight of its within the limits is more desirable. 

[0091] Moreover, when dividing the water-soluble above-mentioned organic solvent into the thing of 
a low-boiling point, and the thing of a high-boiling point and adding, when color ink is made into 100 % 
of the weight, in the case of a low-boiling point organic solvent, 0.5 - 10% of the weight of within the 
limits is desirable, and 1.5-6% of the weight of within the limits is more desirable [ in the case of]. 
Moreover, when color ink is made into 100 % of the weight, in the case of a high-boiling point organic 
solvent, 0.5 - 40% of the weight of within the limits is desirable, and it is more desirable. [ of 2 - 20% 
of the weight of within the limits ] 

[0092] In addition, each range where the content of the water-soluble organic solvent mentioned 
above is desirable shall be included, also when each water-soluble organic solvent is used 
independently, and also when it uses as two or more kinds of mixture, namely, the above — the 
desirable range is desirable range as a total content of a water-soluble organic solvent. 
[0093] Moreover, in order to acquire a desired physical-properties value, the color ink concerning this 
invention can attach a defoaming agent antiseptics, an antifungal agent etc. other than the 
component mentioned above if needed, and can add the water soluble dye of other marketing etc. 
further. About examples and additions, such as these defoaming agents, antiseptics, and an antifungal 
agent, it is not limited especially unless it has a bad influence on many properties of color ink, and a 
well-known technique can be used suitably conventionally. 

[0094] In the ink set for ink jets concerning this invention, the black ink in which the presentation 



which contains a black pigment in an aquosity solvent is made indispensable in addition to the color 
ink containing each above-mentioned component, and alkalinity is shown is included. 
[0095] Although the carbon black generally used for black ink can be mentioned as a black pigment 
contained in the above-mentioned black ink and it is not limited especially, especially the anion 
pigment charged in anionic is desirable in a water solution by embellishing a carboxyl group on the 
surface of a black pigment especially. 

[0096] The method of obtaining the carbon black which introduced -COONa (sodium salt of a 
carboxyl group) on the surface of carbon black, and was charged in anionic as a concrete example of 
this anion pigment is mentioned. After often mixing in water and making it distribute acid commercial 
carbon black, a sodium hypochlorite is specifically dropped and heated to this, the obtained slurry is 
filtered and rinsed after that and a pigment wet cake is obtained, further, water is made to re- 
distribute this and it desalts by the reverse osmotic membrane, and although the method of 
condensing these pigment dispersion liquid is mentioned further, it is not limited especially. 
[0097] Furthermore, it is also possible to use commercial self-distributed carbon black as an anion 
pigment. For example, the self-distributed carbon black "KYABO jet" (a trade name, Cabot make) 
which the carboxyl group (-COO-) coupled directly and was charged in anionic is mentioned. 
[0098] It is very desirable that the dispersant for distributing a black pigment is contained in the 
above-mentioned black ink. When using especially carbon black which is not self-distributed process 
input output equipment, it is very desirable that a dispersant is added from the point which avoids 
precipitate of this carbon black and raises shelf life. 

[0099] Specifically as this dispersant, the various resin which has a carboxyl group can be mentioned. 
If the various resin which has such a carboxyl group is added as a dispersant, as for black ink, 
alkalinity will be shown and a black pigment, especially an anion pigment will serve as a stable solution 
(dispersion liquid/suspension) under these conditions. Consequently, even if it leaves it for a long 
period of time, a pigment precipitating or solidifying is controlled and it can acquire the outstanding 
shelf life. 

[0100] As various resin which has the above-mentioned carboxyl group, a styrene-acrylic-acid 
copolymer, a styrene-acrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-maleic-acid 
copolymer, a styrene-maleic-acid-acrylic-acid alkyl ester copolymer, a styrene-methacrylic-acid 
copolymer, a styrene-methacrylic-acid-acrylic-acid alkyl ester copolymer, a styrene-maleic-acid half 
ester copolymer, a vinyl naphthalene-acrylic-acid copolymer, vinyl naphthalene-maleic-acid 
copolymers, or these salts are mentioned, for example. Especially, styrene-acrylic resin is desirable 
and especially a styrene-acrylic-acid copolymer is desirable. 

[0101] When the whole black ink is made into 100 % of the weight, as for various kinds of above- 
mentioned resin, it is desirable to contain by 0.1 - 5% of the weight of within the limits, and it is more 
desirable to contain by 0.3 - 2% of the weight of within the limits. 

[0102] In addition, a thing usable also as a binder mentioned later is also contained in various kinds of 
above-mentioned resin. In that case, since the number of components added by black ink decreases, 
preparation of black ink can be simplified. 

[0103] Moreover, as the above-mentioned dispersant, a resin emulsion is mentioned to others. A 
continuous phase is water and the resin emulsion said here means the emulsion whose dispersed 
phases are the following resinous principles. 

[0104] As a resinous principle of the dispersed phase in the above-mentioned resin emulsion, acrylic 
resin, vinyl acetate system resin, styrene-butadiene resins, vinyl chloride system resin, acrylic- 
styrene resin, butadiene system resin, styrene resin, bridge formation acrylic resin, bridge formation 
styrene resin, benzoguanamine resin, phenol resin, silicone resin, an epoxy resin, etc. are mentioned. 
[0105] The above-mentioned resin emulsion can be obtained by carrying out the distributed 
polymerization (emulsion polymerization) of the resin monomer underwater with a surfactant 
according to a situation. For example, the emulsion of acrylic resin or styrene-acrylic resin is 
obtained by carrying out the distributed polymerization of acrylic ester (meta) or (meta) acrylic ester, 
and the styrene underwater with a surfactant 

[0106] the rate of the resin as the above-mentioned dispersed phase component, and water — the 
resin 100 weight section — receiving — water 60 - the 400 weight sections — within the limits of 
the 100 - 200 weight section is preferably suitable. 



[0107] Moreover, it is also possible to use a commercial resin emulsion. As a commercial resin 
emulsion, it is the micro gel E-1002 and E-5002 (a styrene-acrylic resin emulsion, Nippon Paint Co., 
Ltd. make), for example, BONKOTO 4001 (an acrylic resin emulsion, Dainippon Ink & Chemicals, Inc. 
make), BONKOTO 5454 (a styrene-acrylic resin emulsion, Dainippon Ink & Chemicals, Inc. make), 
SAE-1014 (a styrene-acrylic resin emulsion, Nippon Zeon Co., Ltd. make), SAIBI Norian SK-200 (an 
acrylic resin emulsion, SAIDEN CHEMICAL INDUSTRY CO., LTD. make), etc. are mentioned. 
[0108] When the above-mentioned resin emulsion makes black ink 100 % of the weight at this 
invention, it is desirable to be contained at 0.1 - 40% of the weight of within the limits, and it is more 
desirable to be contained at 1 - 25% of the weight of within the limits. 

[0109] Moreover, as a dispersant in this invention, both the resin which has the above-mentioned 
carboxyl group, and the above-mentioned resin emulsion may be contained. Furthermore, when a 
black pigment is an anion pigment with high dispersibility, the dispersant does not necessarily need to 
be contained. 

[0110] Furthermore, the binder which fixes a black pigment on a recorded material at the time of 
image formation may be contained in the above-mentioned black ink. As this binder **, for example, 
polyurethane resin, starch, gelatin, a latex, Water soluble polymers, such as casein, gum arabic, 
sodium alginate, and polyacrylamide; Methyl cellulose, Cellulosics, such as a carboxy cellulose and a 
hydroxymethyl cellulose; Polyacrylate, A vinyl naphthalene-acrylic-acid copolymer, a styrene-maleic- 
acid copolymer, and its salt, Anionic (anion nature) giant molecules, such as sodium salt of beta- 
naphthalene sulfonic-acid formalin condensation product, and phosphate; the Nonion nature 
(nonionic) giant molecules, such as polyvinyl alcohol, a polyvinyl pyrrolidone, and a polyethylene 
glycol, etc. are mentioned. 

[011 1] When black ink is made into 100 % of the weight, as for the content of the above-mentioned 
binder, it is desirable to contain by 0.5 - 30% of the weight of within the limits. If it is less than 0.5 % 
of the weight, the effectiveness by adding a binder will not be acquired. On the other hand, if it 
exceeds 30 % of the weight, since the effectiveness corresponding to an addition will not be acquired 
upwards, viscosity etc. will become high and the function as black ink will fall, it is not desirable. 
[0112] It comes to contain other still more nearly meltable solvents in water including water at least 
like the color ink mentioned above as an aquosity solvent contained in the above-mentioned black 
ink. Since it is the same as that of the water-soluble organic solvent illustrated by explanation of the 
color ink which each mentioned above also as other solvents also as the above-mentioned water, the 
detailed explanation is omitted. 

[0113] The above-mentioned black ink has desirable within the limits (it is 7<pHBk<=10 when pH of 
black ink is set to pHBk) from which it indicates that alkalinity mentioned above, and pH exceeds 7 
and specifically becomes ten or less, and its within the limits (7<pHBk<=9) which pH exceeds 7 and 
becomes nine or less is more desirable. That is, as for the above-mentioned black ink, it is more 
desirable that alkalescence is shown. 

[0114] It is very desirable that organic amines, such as 2-pyrrolidone, are contained in the above- 
mentioned black ink also in the water-soluble organic solvent mentioned above here, for example. 
While these organic amines function as a pH regulator (a buffer/buffer) which adjusts black ink to 
alkalescence, a Kogation is preferably used, in order not to cause. Moreover, when black ink is made 
into 100 % of the weight, as for the content, it is desirable to contain by 0.001 - 10% of the weight of 
within the limits. 

[0115] Moreover, in order to acquire a desired physical-properties value, the black ink concerning 
this invention can attach a defoaming agent, antiseptics, an antifungal agent, etc. other than the 
component mentioned above if needed, and can add the water soluble dye of other marketing etc. 
further. About examples and additions, such as these defoaming agents, antiseptics, and an antifungal 
agent, it is not limited especially unless it has a bad influence on many properties of black ink, and a 
well-known technique can be used suitably conventionally. 

[01 16] The ink set containing the color ink, and this color ink and the above-mentioned black ink as 
ink for ink jets concerning this invention concerning this invention is widely applicable to various well- 
known ink jet printers conventionally. 

[0117] As a typical method of the above-mentioned ink jet printer, the piezojet method which carries 
out the regurgitation of the ink in a nozzle according to physical deformation of a piezo-electric 




element, and the thermal jet method which carries out the regurgitation with the air bubbles which 
apply heat to the ink in a nozzle and are generated are held, the ink set concerning this invention — 
the above — although it can use suitable for any method, it is especially used for the thermal jet 
method which a Kogation tends to generate by heating ink especially preferably. 

[0118] In the above-mentioned ink jet recording method, the above-mentioned black ink and color ink 
are separately breathed out from the nozzle of a head, respectively, and contact mutually by forming 
an image in the paper as a recorded material. 

[0119] Here, especially at the former, the phenomenon, i.e., color bleeding, in which each ink is 
spread, or move and the boundary line of each color becomes indefinite occurs in the part used as 
black and a boundary with other colors. Consequently, the boundary of the image of black bleeds, or 
it fades, and image grace is made to have been to fall very much especially. 

[0120] Moreover, the ink component adhered to the heater part of a nozzle from the problem on the 
presentation of ink, produced the Kogation, or when the frequency of image formation was small and 
the time amount between image formation actuation was long, the color and pigment of ink solidified, 
or it precipitated, the nozzle was got blocked, and the trouble that shelf life also fell was invited. 
[0121] On the other hand, in this invention, first, within a head, while it is in the condition of black ink 
having been stabilized under alkaline conditions and having distributed the black pigment (suspension), 
color ink is in the condition that the water soluble dye which has betaine structure was stabilized 
under acid conditions. And a metal salt, the component in connection with gelation, etc. are hardly 
contained in each [ these ] ink. Therefore, even if it is a case so that a Kogation may not be 
produced even if heated with a nozzle, and the frequency of image formation may be small and the 
time amount between image formation actuation may be long, neither a black pigment nor water 
soluble dye solidifies, or it does not precipitate. 

[0122] Furthermore, if black ink and other color ink meet on a recorded material, alkaline black ink 
and acid color ink will cause an acid-alkaline reaction, and the balance of the ionic charge of black ink 
will fall. In black ink, in the condition with the good charge balance of ion, although the black pigment 
is distributing to homogeneity, if the balance falls, since it will become easy to precipitate very easily 
(or coagulation), a black pigment precipitates easily on a recorded material, and quickly. 
Consequently, a black pigment will be established without starting color bleeding, and can control 
color bleeding. 

[0123] The inhibition mechanism of the above-mentioned color bleeding is explained more concretely. 
For example, suppose that color ink contains the water soluble dye of betaine structure, and a 
cationic surface active agent noting that black ink contains an anion pigment as a black pigment and 
contains styrene-acrylic resin as a dispersant 

[0124] If these are separately breathed out from a nozzle and meet on a recorded agent, the 
styrene-acrylic resin which is the dispersant which was distributing the anion pigment good, and the 
cationic surface active agent of color ink will cause an acid-alkaline reaction. Namely, the carboxyl 
group in the end of styrene-acrylic resin and the cation which shows the surface activity 
effectiveness in a cationic surface active agent react, and the ionic charge balance in black ink 
becomes unstable by making this reaction into a driving force. By this, while an anion pigment 
precipitates easily, it also solidifies easily the above-mentioned styrene-acrylic resin which was being 
distributed in black ink. 

[0125] Consequently, it solidifies and condenses certainly, without styrene-acrylic resin's making the 
precipitating anion pigment established, and black ink's not carrying out osmosis to a recorded 
material, either, but generating color bleeding between color ink. 

[0126] Thus, by the ink jet recording method concerning this invention, the fixing reaction of the 
black which makes an acid-alkaline reaction a driving force on a recorded material is produced by 
using alkaline black ink and acid color ink. Consequently, color bleeding is controlled certainly. 
[0127] And even if it is the ink jet printer of a thermal jet method, it is not made to produce a 
Kogation especially, since a component which is concerned with a metal salt or a gelation reaction is 
not contained in each above-mentioned ink. Furthermore, in order to make color bleeding control, if 
each above-mentioned ink is original, it shows the acidity or alkalinity which is in a condition unstable 
as ink. However, since the pigment is distributed good with anion-izing and a dispersant while 
betaine-izing water soluble dye, even if it leaves it for a long period of time, an ink component can 



solidify, or cannot precipitate, but the trouble that the image formation of the nozzle cannot be got 
blocked and carried out can also be avoided. Consequently, it is that whose shelf life of ink also 
improved very much. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Here, in the Prior art mentioned above, avoiding 
generating of the above-mentioned Kogation of what can control color bleeding to some extent has 
invited the trouble of being difficult. 

[0016] The ion of this polyvalent metallic salt generates a Kogation, and it stops first, being able to 
carry out the regurgitation of the ink from a head normally with the technique of using polyvalent 
metallic salt for the coagulation of ink. Therefore, with each technique of above-mentioned JP,5~ 
202328A JP,6-106375,A, and JP,9-207424,A, the reaction mixture and ink containing polyvalent 
metallic salt are separately breathed out on a recorded material (paper), respectively, and reaction 
mixture and ink are mixed on this recorded material. However, with the technique which carries out 
the regurgitation of two kinds of components separately in this way, the structure of an ink head 
becomes complicated, a manufacturing cost is raised upwards and the trouble of also making control 
and a maintenance of image formation make it complicated is invited. 

[0017] On the other hand, since the combination of the gel formation kind included in the 1st-2nd 
constituent or a gelation initiation kind becomes the cause of generating a Kogation, in JP,8- 
209049,A, the trouble that practicality is missing applying to a thermal jet method too is invited. 
[0018] Furthermore, in JP,1 1-349878,A, most matter used as the factor which generates the 
Kogation of polyvalent metallic salt, the gel formation kind, the gelation initiation kind, etc. which were 
mentioned above is not included. Therefore, the theory top is possible for generating of color bleeding 
controlling generating of a Kogation. However, it is indispensable to use a cation salt or a cationic 
surface active agent with this technique. Although these matter is stable under acid conditions, since 
the unnecessary matter will be generated in water and effect will be lost if alkali etc. is blended, ink 
must show acidity. 

[0019] When ink shows acidity, the color and pigment which are contained as a color component will 
be solidified, will become easy to precipitate, consequently will usually produce a big problem at the 
shelf life and stability of ink. Thus, if the shelf life and stability of ink fall, possibility that coagulation 
and precipitate will arise within the head of thermal jet at the time of image formation cannot become 
high, either, and cannot control generating of a Kogation certainly as a result. 

[0020] Furthermore, with the technique of above-mentioned JP,1 1 -349878,A, although it is describing 
adjusting pH in order to optimize many properties of ink, about the range of concrete pH, reference is 
not made at all. Therefore, in the above-mentioned technique, concrete measures are not taken at all 
about the fall of the shelf life by coagulation or precipitate of a color or a pigment 
[0021] Generally, the sulfonic group and the carboxyl group are contained in most colors and 
pigments. Therefore, if a cationic surface active agent and a cation salt are added to the ink 
containing these colors or a pigment, an aggregate will produce [ the above-mentioned sulfonic group, 
a carboxyl group, and a cationic surface active agent or a cation salt ] an acid-alkaline reaction in a 
lifting and ink easily. Therefore, the ink containing the above-mentioned cationic surface active agent, 
a cation salt, etc. serves as a presentation which an aggregate tends to generate according to an 
acid-alkaline reaction. 

[0022] It is not only easy to generate an aggregate in ink, but in such ink, condensation significant 
work increases with the passage of time, or size becomes large. Therefore, in order that an aggregate 
occurs, and it becomes easy to get it blocked to leave it for a long period of time in the ink passage 




in an ink cartridge, and it bars the regurgitation of ink upwards, and this aggregate may adhere and 
accumulate and may cause a Kogation on the above-mentioned heater, heating by which the ink at a 
heater was stabilized is barred and the regurgitation of ink becomes unstable. 

[0023] That is, the ink of the presentation containing a cationic surface active agent or a cation salt 
not only tends to cause a Kogation, but since an aggregate occurs with time, the shelf life of ink will 
fall. Consequently, finally, the regurgitation capacity of ink declines irreversibly and invites the trouble 
that the life of an ink cartridge is also shortened. 

[0024] It is in this invention being made in view of the above-mentioned trouble, and the purpose 
controlling generating of color bleeding or a Kogation certainly, and also raising shelf life, avoiding 
complication of the configuration of an ink head further, and offering the ink for ink jets which can be 
used suitable for the image formation equipment of a thermal jet method. 
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MEANS 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in view of the above- 
mentioned trouble, while this invention persons produce the interaction of ion between color ink and 
black ink By using what has betaine structure at the end as a color contained in the ink used as color 
ink It came to complete a header and this invention for it being possible to be able to control not only 
color bleeding but generating of a Kogation upwards, and to also raise shelf life. 

[0026] That is, the ink for ink jets concerning this invention is characterized by coming to contain the 
water soluble dye which has betaine structure, and a cationic surface active agent in an aquosity 
solvent, in order to solve the above-mentioned technical problem. 

[0027] Usually, according to the above-mentioned configuration, although the trouble which the 
above-mentioned ink serves as acidity and water soluble dye solidifies occurs under conditions with a 
cationic surface active agent, since the above-mentioned water soluble dye has betaine structure, 
also under acid conditions, it will be in the condition of having been stabilized very much, and the 
shelf life of ink will improve. And a metal salt, the component in connection with gelation, etc. are 
hardly contained in the above-mentioned ink. Therefore, even if heated with a nozzle, a Kogation is 
hardly produced. Furthermore, with the above-mentioned configuration, if it is used combining alkaline 
ink, color bleeding can also be controlled. 

[0028] In the above-mentioned ink for ink jets, it is desirable that the above-mentioned cationic 
surface active agent is acetate of amines. 

[0029] According to the above-mentioned configuration, by using the acetate of amines, the 
adjustment effectiveness of the surface tension of sufficient ink is acquired upwards, and generating 
of a Kogation can be avoided much more certainly. 

[0030] In the above-mentioned ink for ink jets, it is desirable that the pH is adjusted within the limits 
of less than [ 4 or more ] seven. 

[0031] If it is in the condition, i.e., a weak acidic condition, that pH of ink was adjusted to above- 
mentioned within the limits according to the above-mentioned configuration, the depressor effect of 
color bleeding can be further raised by combining with alkaline ink especially. 

[0032] Moreover, the ink set for ink jets concerning this invention is characterized by including the 
color ink which comes to contain the water soluble dye and the cationic surface active agent which 
have betaine structure in an aquosity solvent, and the black ink in which alkalinity is shown in an 
aquosity solvent including a black pigment, in order to solve the above-mentioned technical problem. 
[0033] While it is in the condition of black ink having been stabilized under alkaline conditions and 
having distributed the black pigment (suspension), first according to the above-mentioned 
configuration, color ink is in the condition that the water soluble dye which has betaine structure was 
stabilized under acid conditions. And a metal salt, the component in connection with gelation, etc. are 
hardly contained in each [ these ] ink. Therefore, generating of a Kogation is controlled even if these 
ink is heated with a nozzle. 

[0034] Moreover, if black ink and other color ink meet on a recorded material, alkaline black ink and 
acid color ink will cause an acid-alkaline reaction, and will precipitate easily [ a black pigment ] on a 
recorded material, and quickly taking advantage of this. Consequently, a black pigment is established, 
without starting color bleeding. 

[0035] Furthermore, since the above-mentioned black ink and color ink are in the condition of having 




been stabilized very much, even if they are a case so that the frequency of image formation may be 
small and the time amount between image formation actuation may be long, neither a black pigment 
nor water soluble dye solidifies, or they do not precipitate. Therefore, the outstanding shelf life can 
be demonstrated. 

[0036] While pH of the above-mentioned color ink is within the limits of less than [ 4 or more ] seven, 
as for pH of the above-mentioned black ink, it is desirable that it is within the limits which becomes 
less than ten exceeding 7. 

[0037] According to the above-mentioned configuration, since it will be adjusted to the range where 
pH of the both sides of black ink and color ink is desirable, the above-mentioned acid-alkaline 
reaction can be generated much more effectively. 

[0038] In the above-mentioned ink set for ink jets, it is desirable that the black pigment contained in 
the above-mentioned black ink is an anion pigment. 

[0039] According to the above-mentioned configuration, since a black pigment is an anion pigment, 
the dispersibility of the black pigment in black ink improves more. Consequently, the shelf life of black 
ink can be improved further. Moreover, in order to depend for the distributed condition of an anion 
pigment on the balance of the ionic charge in black ink greatly, when the balance of ionic charge 
collapses according to the acid-alkaline reaction in black ink-color ink, an anion pigment will be 
condensed easily or will precipitate. Therefore, the color bleeding of the black ink in color picture 
formation can be controlled effectively. 

[0040] In the above-mentioned ink set for ink jets f it is desirable that either [ at least ] the 
dispersant which distributes a black pigment, or the binder which fixes a black pigment on a recorded 
material at the time of image formation is contained in the above-mentioned black ink. 
[0041] According to the above-mentioned configuration, the dispersibility of a black pigment improves 
further by existence of a dispersant. Consequently, while raising the shelf life of black ink, generating 
of a Kogation can be controlled further further. Moreover, by existence of a binder, since fixing of a 
black pigment becomes quicker and certain, generating of color bleeding can also be controlled 
further further. If the both sides of the above-mentioned dispersant and a binder are included 
especially, while being able to raise the depressor effect of a Kogation and color bleeding more, 
improvement in shelf-life nearby can be carried out 

[0042] The Inkjet record approach concerning this invention is characterized by forming an image on 
a recorded material using the ink set for ink jets mentioned above. 

[0043] According to the above-mentioned approach, if black ink stable under alkaline conditions and 
color ink stable under acid conditions meet on a recorded material, black ink and color ink will cause 
an acid-alkaline reaction, and the balance of the ionic charge of black ink will fall. Therefore, the black 
pigment currently distributed to homogeneity precipitates very easily (or coagulation), and a black 
pigment precipitates easily and quickly on a recorded material. Consequently, a black pigment will be 
established without starting color bleeding, and can control color bleeding. 

[0044] And since neither polyvalent metallic salt nor the component for gelation is included like 
before, while also being able to control generating of a Kogation, since it is in the condition that black 
ink and color ink were stabilized very much, shelf life will also improve. Furthermore, the maintenance 
can also be simplified, while being able to avoid complication and being able to low-cost-ize the 
configuration of an ink head, since it is not necessary to adopt a configuration which carries out the 
regurgitation of polyvalent metallic salt and the ink separately. 
[0045] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained. In addition, this invention is not limited to this. 

[0046] Especially the ink for ink jets concerning this invention is suitably used as color ink for color 
picture formation, and comes to contain the water soluble dye which has betaine structure in an 
aquosity solvent, and a cationic surface active agent. Therefore, a high-definition image can be 
formed good, controlling generating of color bleeding and a Kogation and demonstrating high shelf life. 

[0047] Moreover, while the ink set concerning this invention is ink in which the presentation in which 
this black ink contains a black pigment in an aquosity solvent is made indispensable, and alkalinity is 
shown coming [ at least one kind of color ink, and one kind of black ink ], the above-mentioned color 



ink is ink in which the presentation which contains the water soluble dye which has betaine structure, 
and a cationic surface active agent in an aquosity solvent is made indispensable, and acidity is shown. 

[0048] That is, the ink jet record approach concerning this invention forms a color picture using color 
ink and black ink, and serves as a presentation with respectively different color ink and black ink. 
[0049] Although water soluble dye is contained in the color ink concerning this invention as an 
indispensable component, this water soluble dye has betaine structure. 

[0050] The betaine structure in this invention points out the structure which the compound which 
forms dipolar ion according to the structure which the betaine of a wide sense has, i.e., inner salt, and 
exists as dipolar ion in a solution has. If it puts in another way, it will be defined as the betaine said 
by this invention as an inner salt mold compound which has cation (cation) structures (it considers as 
an inner salt machine nature machine), such as for example, a quarternary-ammonium-salt radical, 
and anion (anion) structures (it considers as an intramolecular acidic group), such as a carboxyl group 
and a sulfonic group, in one intramolecular. 

[0051] Therefore, since the water soluble dye in this invention has the above-mentioned betaine 
structure, it forms dipolar ion with inner salt, even if an aquosity solvent is acidity and it is alkalinity, 
it is stabilized, and is dissolved in this aquosity solvent. Consequently, generating of the trouble that 
water soluble dye solidifies or precipitates is avoidable. 

[0052] As the above-mentioned water soluble dye, especially if it has the above-mentioned betaine 
structure, it is not limited, but when basic structure of this water soluble dye is set to X in various 
water soluble dye, specifically, what has two kinds of structures as follows where the 4th class 
ammonium structure is included as an inner salt machine nature machine can be mentioned. 
[0053] i) — a chain compound — the atomic group which contains the water soluble dye of the basic 
structure X among four atomic groups combined with the nitrogen atom in the 4th class ammonium 
structure of a chain type (there may be a side chain) as shown with the following structure 
expression (1), and intramolecular acidic group B- Structure where every one included atomic group 
is contained, respectively. 
[0054] 
[Formula 1] 

R 1 

X— Q 1 — N + — Q 2 — B~ • • • ( 1 ) 
R Z 

[0055] However, it sets in the above-mentioned structure expression (1), and is R1. And R2 The alkyl 

group of carbon numbers 1-4 is shown, and it is Q1 independently, respectively. I may not be, or the 

alkylene structure or oxy-alkylene structure of an oxygen atom and a carbon number 1-2 is shown, 

and Q2 shows the alkylene structure or oxy-alkylene structure of carbon numbers 1-4. 

[0056] ii) a cyclic compound — the atomic group and intramolecular acidic group B- which contain 

the water soluble dye of the basic structure X in the nitrogen atom in the 4th class ammonium 

structure of a nitrogen-containing monocycle type heterocyclic compound as shown with the 

following structure expression (2) Structure which the included atomic group has combined one [ at a 

time ], respectively. 

[0057] 

[Formula 2] 

(CH 0 )^\ ^Q 1 -X 



D ^N T ^ • • • ( 2 ) 

Ns(CH 2 NNq2 -B 



[0058] However, in the above-mentioned structure expression (2), n and m are the integers of 1 or 2 
independently, respectively, and it is Q1. I may not be, or the alkylene structure or oxy-alkylene 
structure of an oxygen atom and a carbon number 1-2 is shown, and it is Q2. The alkylene structure 




or oxy-alkylene structure of carbon numbers 1-4 is shown, and D shows an oxygen atom and the 
alkylene structure of a carbon number 1-2. 

[0059] As a suitable example of water soluble dye expressed with the above-mentioned basic 
structure X As a color of yellow, the acid yellow 23, the direct yellow 86, etc. for example, as a color 
of a Magenta The reactive red 58, the reactive red 120, the reactive red 180, acid red 52, acid red 
214, etc. as a color of cyanogen Although the acid blue 7, the acid blue 9, the direct blue 86, the 
direct blue 199, etc. are mentioned, it is not limited especially and well-known water soluble dye can 
be conventionally chosen suitably according to a color to make it color as color ink. 
[0060] The above-mentioned intramolecular acidic group B - Although it is not limited especially if it 
is the atomic group which shows acidity, a sulfonic group (-S03-) and a carboxyl group (-COO-) can 
be mentioned preferably, for example. 

[0061] Above R1 Or R2 As an alkyl group of the carbon numbers 1-4 shown, a methyl group (CH3-), 
an ethyl group (C2 H5-), a propyl group (C3 H7-), butyl (C4 H9-), and an isopropyl group (CH3) (2 
CH-) are mentioned, for example. 

[0062] Above Q1 As alkylene structure of the carbon number 1-2 shown, methylene (-CH2-) and 
ethylene (-C2 H4-) are mentioned, and oxy-methylene (-OCH2-) and oxyethylene (-OC2 H4-) are 
mentioned as oxy-alkylene structure. Moreover, the above Q2 As alkylene structure of the carbon 
numbers 1-4 shown Methylene (-CH2-), ethylene (-C2 H4-), trimethylene (-C3 H6-), Tetramethylen 
(-C4 H8-) is mentioned. As oxy-alkylene structure Oxy-methylene (-OCH2-), oxyethylene (-OC2 
H4-), oxy-trimethylene (-OC3 H6-), and oxy-tetramethylen (-OC4 H8-) are mentioned. 
[0063] As alkylene structure of the carbon number 1-2 shown by Above D, each structure of the 
above-mentioned methylene and ethylene is mentioned. Since an oxygen atom is sufficient as this D, 
specifically as a nitrogen-containing monocycle type heterocyclic compound in the above-mentioned 
structure expression (2), a pyrrolidine, a piperidine, hexamethyleneimine, a morpholine, etc. are 
mentioned. 

[0064] In addition, in this invention, although the most general 4th class ammonium structure as an 
inner salt machine nature machine was mentioned as the example in the above-mentioned example, if 
the above-mentioned betaine structure can be formed, it cannot be overemphasized that inner salt 
machine nature machines may be other base structures. 

[0065] As the manufacture approach of the water soluble dye of the betaine structure of having the 
above (1) or the structure expression of (2), the approach of specifically introducing betaine structure 
conventionally by the well-known approach, the approach indicated by 86th page - the 88th page of 
"completely revised version new and a guide to a surfactant" (work: Takehiko Fujimoto and Sanyo 
Chemical Industries, Ltd.) is mentioned to the water soluble dye expressed with the above-mentioned 
basic structure X. 

[0066] Specifically, it is the intramolecular acidic group B about the above-mentioned 4th class 

ammonium structure as an inner salt machine nature machine. - In the case where carry out and a 

sulfonic group (-S03-) is chosen, the approach explained below is used suitably. 

[0067] First, to the water soluble dye of the above-mentioned basic structure X, tertiary amine 

(tertiary amine) structure is conventionally introduced by the well-known approach, and a heterocycle 

type water-soluble-dye amine as shown in a chain type water-soluble-dye amine as shown in the 

following structure expression (3), or a structure expression (4) is obtained. In addition, if water 

soluble dye includes amine structure from origin, it can be used as it is. 

[0068] 

[Formula 3] 

X-Q 1 — N-R 1 • • ■ ( 3 ) 

I 9 
R Z 



[0069] 
[Formula 4] 



/< CH 2>.\ , 
D N — Q — X 



(4) 



[0070] Next, the water-soluble-dye amine of one of the above and chloro alkyl sulfonic-acid sodium 
of carbon numbers 1-4, Or chloro alkyloxy sulfonic-acid sodium (any compound expresses with Cl- 
Q2-S03 Na) is added and mixed in a suitable solvent, if . while stirring at 60-80 degrees C for several 
hours — the following reaction formula (5-1) — a reaction is advanced, a sulfonic group is introduced 
into tertiary amine structure, and or (5-2) obtains the betaine structure. 
[0071] 
[Formula 5] 
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[0072] 



[Formula 6] 
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[0073] In addition, in the gestalt of this operation, it may express as "betaine-ization" introducing 
betaine structure to the water soluble dye expressed with the above-mentioned basic structure X. 
moreover, the water soluble dye into which betaine structure was introduced is expressed as a 
"betaine(name of water soluble dye)-ized derivative", or "a derivative (name of water soluble 
dye)'' (for example, an "acid yellow 23 betaine-ized derivative" — or it is only expressed as "acid 
yellow 23 derivative"). 

[0074] Moreover, like the betaine structure where it is used by this invention, although the above- 
mentioned betaine which forms inner salt exists as one dipolar ion in a water solution, it may usually 
include in a betaine what is divided into a cation anion in a water solution. Since a cation will exist 
during the presentation of this ink and the fall of shelf life and generating of a Kogation will be invited 




as a matter of fact like conventional ink when ink is prepared like the latter here using what is divided 
into a cation anion in a water solution, it is not desirable. 

[0075] It will not be limited especially if the part which dissociates to ion in an aquosity solvent and 
serves as a cation (cation) as a cationic surface active agent contained in the color ink concerning 
this invention as an indispensable component is the matter in which surface activity is shown. 
Therefore, each cationic surface active agent it is well-known that it can be used for the ink for ink 
jets is applicable to this invention. 

[0076] Specifically, an amine salt, quarternary ammonium salt, sulfonium salt, phosphonium salt, 
carboxy betaine, aminocarboxylate, lecithin, SAPAMINA (Ciba-Geigy make), AKOBERUG (made in 
Arnold Hoffmann), etc. can be mentioned. Also in the above, an amine salt and quarternary ammonium 
salt are desirable, and the acetate (amine acetate) of amines, the acetate of the 4th class ammonium, 
or a chloride salt is more desirable especially. 

[0077] As an example of the acetate of amines, the for example longest hydrophobic group is an alkyl 
group of carbon numbers 12-18 within the limits, and the acetate of the amines chosen from primary 
amine, secondary amine, tertiary amine, and the group that consists of those mixture etc. is 
mentioned preferably. As acetate of such amines, lauryl amine acetate etc. is mentioned, for example. 

[0078] If the carbon number of the above-mentioned hydrophobic group becomes 11 or less, 
hydrophobicity will fall and it will be easy to become a hydrophilic property. On the other hand, if a 
carbon number becomes 19 or more, hydrophobicity will improve too much. That is, when the carbon 
number of the above-mentioned hydrophobic group separates from within the limits of 12-18, the 
balance of the hydrophilic group as a cationic surface active agent and a hydrophobic group 
collapses, and it is the good surface activity effectiveness. 
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EXAMPLE 

[Example] Hereafter, although this invention is further explained to a detail based on an example and 
the example of a comparison, this invention is not limited to these. In addition, in the following 
explanation, the weight section is only written as the "section" and weight % is also only written as 

[0129] Moreover, the following approach estimated color bleeding, a Kogation, and shelf life. 
[0130] [Color bleeding] It checked visually whether the blot between different colors at the time of 
forming an image in a PPC form etc. would occur using the color ink jet printer of a commercial 
thermal head method, and the boundary of each color would be indefinite. At this time, a blot etc. did 
not occur at all, but O, a blot, etc. generated the case where the boundary of each color was clear, 
and the case where the boundary of each color was indefinite was evaluated as x. 
[0131] [Kogation] Like evaluation of color bleeding, using the color ink jet printer of a thermal jet 
method, it was filled up with each color ink to the amount of conventions of an ink cartridge, and the 
actuation which exhausts each color ink of all by image formation was repeated twice. It checked 
visually whether at this image formation time, the blur etc. would have occurred in the image. Then, 
the cartridge was decomposed and the heater part of a thermal head was checked visually. 
[0132] At this time, the case where abnormalities, such as a blur, were checked during O and image 
formation in the case where an unusual condition is not seen at all almost similarly [ before 
abnormalities, such as a blur, are not checked during image formation and a heater part carries out 
image formation ], or a certain affix etc. was seen was evaluated as x. 

[0133] [Shelf life] Like color bleeding and evaluation of a Kogation, using the color ink jet printer of a 
thermal jet method, it was filled up with each color ink to the amount of conventions of an ink 
cartridge, and was kept in the condition as it is for three months by ordinary temperature. Then, the 
same usual image formation as storage before was carried out using this ink cartridge. And it 
evaluated about the following three points. 

[0134] 1. It is before and after storage of color ink, and the image formation actuation above- 
mentioned image formation actuation was compared. At this time, the regurgitation of a head to the 
color ink could not be carried out, but the case where it was not different from before ** and storage 
at all, and the case of good image formation where a blur is seen was completed in the image formed 
in the case where image formation cannot be carried out after [ although image formation was 
completed once, ] carrying out image formation to some extent, x and was evaluated as O. 
[0135] 2. After ending the image formation actuation after heater storage of a thermal head, the 
cartridge was decomposed as well as evaluation of a Kogation, and the heater part of a thermal head 
was checked visually. Almost similarly [ before a heater part carries out image formation ] at this 
time, the case where O, a certain affix, etc. were seen in the case where an unusual condition is not 
seen was evaluated as x in any way. 

[0136] 3. After ending the image formation actuation after condition storage of ink, the condition of 
color ink itself was checked visually. At this time, the case where O and a certain aggregate had 
generated the case where it is not different from before storage and neither coagulation nor 
precipitate has arisen was evaluated as x. 

[0137] The shelf life of color ink was evaluated by synthesizing three above-mentioned evaluations. 
That is, the case where there was at least one x among the ** and above-mentioned three 




evaluations of the case where there is one or ** among the O and above-mentioned three 
evaluations of the case where all three above-mentioned evaluations are O was evaluated as x. 
[0138] [Example 1] In this example, the black ink of the presentation shown in Table 1 and cyanogen, 
a Magenta, and each color ink of yellow were prepared as an ink set concerning this invention, and 
image formation was performed using these ink set. 

[0139] That is, while using the styrene-acrylic-acid copolymer as a dispersant and using the 
polyurethane emulsion for carbon black MA 7 (Mitsubishi Chemical make) as a binder as a black 
pigment, it blended so that it might become pure water (ion exchange water) and the content which 
shows these in Table 1, using 2-pyrrolidone, the diethylene-glycol monobutyl ether, trimethylol 
propane, and 2-propanol as other water-soluble organic solvents as a solvent, and the black ink (1) 
concerning this invention was prepared. pH of this black ink (1) is about 8, and showed alkalescence. 
[0140] Next, it is if it will be in charge of preparation of the color ink of cyanogen first if preparation 
of color ink is explained, Using the direct blue 199 (DAIWA formation make) and the acid blue 9 
(DAIWA formation make) as water soluble dye, betaine structure was conventionally introduced by 
the well-known approach (refer to the gestalt of said operation) to each [ these ] color, arid the 
direct blue 199 betaine-ized derivative and acid blue 9 betaine-ized derivative as water soluble dye 
which has the betaine structure where it is used for this invention were obtained. 
[0141] If similarly in charge of preparation of the color ink of a Magenta, using acid red 52 (DAIWA 
formation make) and the reactive red 180 (Clariant make) as water soluble dye, betaine structure was 
conventionally introduced by the well-known approach to each [ these ] color, and the acid red 52 
betaine-ized derivative and reactive let 180 betaine-ized derivative as water soluble dye which has 
the betaine structure where it is used for this invention were obtained. 

[0142] If similarly in charge of preparation of the color ink of yellow, using the acid yellow 23 (DAIWA 
formation make) as water soluble dye, betaine structure was conventionally introduced by the well- 
known approach, and the acid yellow 23 betaine-ized derivative as water soluble dye which has the 
betaine structure where it is used for this invention was obtained. 

[0143] In addition to each above-mentioned betaine-ized derivative, using lauryl amine acetate as a 
cationic surface active agent, further, as a solvent, it blended with pure water (ion exchange water) 
so that it might become the content which shows these in Table 2, using 2-pyrrolidone, trimethylol 
propane and 1,5-pentanediol, or a diethylene glycol as other water-soluble organic solvents, and 
cyanogen, a Magenta, and each color ink (1) of yellow were prepared. pH of each [ these ] color ink 
(1) is about 5-6, and all showed the acescence. 
[0144] 

[Table 1] 





m 9t % 


(M%) 






5 






1 




?K y *? u 9 'sx-^jvv a > 


2 






2 - fa D K> 


6 






6 




6 


m 






2 






m it) 


it 


[ 9 4 >9 ( 1 ) 


1 0 0 




[0145] 
[Table 2] 
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[0146] In addition, in above-mentioned after-mentioned Table 2, 4, and 5, the betaine-ized derivative 
of water soluble dye is only written as "the derivative (name of water soluble dye)." Moreover, 
although there is no publication a "derivative" in the water soluble dye indicated to the after- 
mentioned Table 6 and 7, this shows that it is water soluble dye with the origin which does not 
introduce betaine structure, and differs from the above-mentioned betaine-ized derivative. 
[0147] The ink cartridge of head one apparatus in the color ink jet printer of the thermal head method 
mentioned above was filled up with the above-mentioned black ink (1). Moreover, it was filled up with 
the above-mentioned cyanogen, a Magenta, and each color ink (1) of yellow until it became the 
amount of conventions at the ink cartridge of 3 color one apparatus and head one apparatus in the 
above-mentioned color ink jet printer. 

[0148] As a recorded material, using the PPC form generally used, image formation was performed 



using the above-mentioned ink cartridge until it consumed each above-mentioned color ink (1) 
completely. Furthermore, after that, it was filled up with each above-mentioned color ink (1) until it 
became the amount of conventions at the ink cartridge, and image formation was performed until it 
consumed each color ink (1) completely again. 

[0149] Then, the image formed on the form was checked visually and it evaluated about color 
bleeding. Moreover, after image formation termination, the ink cartridge was decomposed, the heater 
part of an ink head was observed visually, and it evaluated about the Kogation. An evaluation result is 
shown in the after-mentioned table 8. 

[0150] Furthermore, after keeping each above-mentioned color ink (1) for three months in the 
condition [ having filled up the ink cartridge ], image formation was performed like the above. The 
image with which it was formed [ with which were formed and it image-formation-operated ] after 
this storage was evaluated about shelf life by comparing storage before. An evaluation result is shown 
in the after-mentioned table 8. 

[0151] [Example 2] In this example, the black ink of the presentation shown in Table 3 and cyanogen, 
a Magenta, and each color ink of yellow were prepared as an ink set concerning this invention, and 
image formation was performed using these ink set. 

[0152] While using the polyurethane emulsion as a binder, using commercial self-distributed carbon 
black "KYABO jet" (a trade name, Cabot make) as a black pigment, it blended so that it might 
become pure water (ion exchange water) and the content which shows these in Table 3, using 2- 
pyrrolidone, the diethylene-glycol monobutyl ether, polyethyleneimine, and 2-propanol as other 
water-soluble organic solvents as a solvent, and the black ink (2) concerning this invention was 
prepared. pH of this black ink (2) is about 8, and showed alkalescence. 

[0153] Next, if first in charge of preparation of the color ink of cyanogen when preparation of color 
ink was explained, using the acid blue 7 (DAIWA formation make) as water soluble dye, betaine 
structure was conventionally introduced by the well-known approach, and the acid blue 7 betaine- 
ized derivative as water soluble dye which has the betaine structure where it is used for this 
invention was obtained. 

[0154] If similarly in charge of preparation of the color ink of a Magenta, using acid red 52 (DAIWA 
formation make) and the reactive red 58 (DAIWA formation make) as water soluble dye, betaine 
structure was conventionally introduced by the well-known approach to each [ these ] color, 
respectively, and the acid red 52 betaine-ized derivative and reactive let 58 betaine-ized derivative 
as water soluble dye which has the betaine structure where it is used for this invention were 
obtained. 

[0155] If similarly in charge of preparation of the color ink of yellow, using the acid yellow 23 (DAIWA 
formation make) as water soluble dye, betaine structure was conventionally introduced by the well- 
known approach, and the acid yellow 23 betaine-ized derivative as water soluble dye which has the 
betaine structure where it is used for this invention was obtained. 

[0156] In addition to each above-mentioned betaine-ized derivative, using lauryl amine acetate as a 
cationic surface active agent, further, as a solvent, it blended with pure water (ion exchange water) 
so that it might become the content which shows these in Table 4, using polyethyleneimine, 2- 
pyrrolidone and 1,5-pentanediol, or a diethylene glycol as other water-soluble organic solvents, and 
cyanogen, a Magenta, and each color ink (2) of yellow were prepared. pH of each [ these ] color ink 
(2) is about 5-6, and all showed the acescence. 
[0157] 
[Table 3] 
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[0158] 
[Table 4] 
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[0159] The ink cartridge in the color ink jet printer of the thermal head method mentioned above was 
filled up with the above-mentioned black ink (2) and the above-mentioned cyanogen, a Magenta, and 
each color ink (2) of yellow like the example 1. And the same image formation as an example 1 was 
performed, and it evaluated about color bleeding, a Kogation, and shelf life. An evaluation result is 
shown in the after-mentioned table 8. 

[0160] [Example 1 of a comparison] Black ink (1) was prepared like said example 1 (refer to Table 1). 
Moreover, cyanogen, a Magenta, and each comparison color ink (1) of yellow were prepared like said 
example 1 except having used sodium lauryl sulfate as an anionic surface active agent, without using 
for the color ink concerning this invention the cationic surface active agent which is an indispensable 
component pH of each [ these ] comparison color ink (1) is about 8-9, and all showed alkalescence. 
The content of each component in each comparison color ink (1) is shown in Table 5. 
[0161] 
[Table 5] 
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[0162] Using the above-mentioned black ink (1) and comparison color ink (1), image formation was 
performed like said example 1, and it evaluated about color bleeding, a Kogation, and shelf life. 
Moreover, an evaluation result is shown in the after-mentioned table 8. 

[0163] [Example 2 of a comparison] Black ink (1) was prepared like said example 1 (refer to Table 1). 
Moreover, cyanogen, a Magenta, and each comparison color ink (2) of yellow were prepared like said 
example 1 except not using for the color ink concerning this invention the water soluble dye which 
has the betaine structure which is an indispensable component pH of each [ these ] comparison 
color ink (2) is about 5-6, and all showed the acescence. The content of each component in each 
comparison color ink (2) is shown in Table 6. In addition, each water soluble dye shown in after- 
mentioned Table 6 and 7 is the same as each water soluble dye before introducing the betaine 
structure in said example 1 as it was mentioned above. 
[0164] 
[Table 6] 
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[0165] Using the above-mentioned black ink (1) and comparison color ink (2), image formation was 
performed like said example 1 f and it evaluated about color bleeding, a Kogation, and shelf life. 
Moreover, an evaluation result is shown in the after-mentioned table 8. 

[0166] [Example 3 of a comparison] Black ink (1) was prepared like said example 1 (refer to Table 1). 
Moreover, in order to draw a Kogation, in the color ink of this invention, cyanogen, a Magenta, and 
each comparison color ink (3) of yellow were prepared like said example 1 except having used the 
magnesium nitrate or calcium nitrate as polyvalent metallic salt (cation salt) which is the component 
which is not added. pH of each [ these ] comparison color ink (3) is about 6-7, and all showed the 
acescence. The content of each component in each comparison color ink (3) is shown in Table 7. 
[0167] 
[Table 7] 
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[0168] Using the above-mentioned black ink (1) and comparison color ink (3), image formation was 
performed like said example 1, and it evaluated about color bleeding, a Kogation, and shelf life. 
Moreover, an evaluation result is shown in the following table 8. 
[0169] 
[Table 8] 
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[0170] It was possible to have attained prevention of color bleeding, prevention of a Kogation, and all 
the improvement in shelf life in the case where the ink set for ink jets concerning this invention is 
used so that clearly from the result of Table 8 (example 1-2). However, if betaine structure was not 
introduced into water soluble dye, shelf life falls upwards and generating of a Kogation was not able 
to be prevented, either (example 2-3 of a comparison). When the cation salt was used especially, 
shelf life got worse very much (example 2 of a comparison). 

[0171] On the other hand, when introducing betaine structure into water soluble dye, prevention of a 
Kogation and improvement in shelf life could fully be attained, but (an example 1-2, example 1 of a 
comparison) if a cationic surface active agent was not used, generating of color bleeding could not be 
prevented but image quality deteriorated sharply (example 1 of a comparison). 

[0172] Thus, in the ink for ink jets concerning this invention, since it has come to contain the water 
soluble dye which has betaine structure, and a cationic surface active agent in an aquosity solvent, it 
can consider as the outstanding ink which can attain prevention of color bleeding, prevention of a 
Kogation, and all the improvement in shelf life. 



[Translation done.] 
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